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EXECUTIVE SUMMARY 
 
Scaled Engineering Inc, on behalf of Clean Delaware, LLC, has prepared this report to augment information 

submitted to the State of Delaware, Department of Natural Resources and Environmental Control (herein 

referred as “Department” and “DNREC”) November 2016, by ARM, Inc., regarding DNREC, Surface Water 

Discharges, Agricultural Utilization (AGU) Permit 1702-S-03 (formerly AGU Permit 1202-S-03) (see Appendix 

A). CDI is requesting renewal approval of two (2) subject, non-contiguous Farms (herein referred as Milton Farm 

– Fields 1 through 7, and Harbeson Farm – Fields 1 and 2) for the land treatment/application of Class B sanitary 

and non-sanitary wastes/biosolids/sludge, non-sanitary food processing residuals, and potable water iron 

residuals. The Lime Stabilization Operation at the Milton Site was constructed under Permit WPCC 3011/15 

(formerly LTS 4002/96S). The former PDR was filed by ARM, Inc., dated November 16, 2016, and approved by 

DNREC. The land application use on the two (2) Farms was initiated in the 1980s, and has been ongoing for 

over 30 years. 

 

The objective of this report is to explain the nature of the continued operation, and characterize changes in 

Operation and Management since 2016. To achieve this objective, Scaled reviewed current sampling/testing 

results, groundwater data, operation reports/procedures, conducted interviews with management staff, and 

reviewed the November 2016 PDR prepared by ARM, Inc. Much of the information provided in this report has 

been cited, referenced and/or paraphrased from the November 2016 PDR. Should a component(s) of this report 

require additional information or detail, please contact Scaled.  
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1.0 INTRODUCTION 
 
The operation involves land application and land treatment of stabilized, Class B biosolids/sludges, and other 

land treatable wastes/residuals approved by the DNREC, generated from wastewater treatment facilities, 

businesses, industries, municipalities, developments, and citizens in Delaware as part of normal agricultural 

activities. For the purposes of this PDR, the term “biosolids” refers to domestic and industrial solid materials 

(typically organic rich) and residuals recovered from a sewage treatment process that meet the Class B pathogen 

reduction requirements by a PSRP, as defined by EPA 40 CFR 503, that can be beneficially reused/recycled 

through application on an agricultural field to maintain and sustainably improve productive soils, and stimulate 

plant growth. The method employed in the application of the biosolids is generally injection of liquid, using liquid 

manure injection equipment. The surface application of liquid and solid biosolids, and other organic residuals 

are then implemented by the incorporation of a disc or disc harrow, which ultimately buries the liquid or solid 

residual. 

 

A secondary method approved on the Milton Farm involves the application of lime stabilized septage via a 

traveling sprinkler gun. Application parameters are as follows: maximum application rate of one-half (0.5) acre-

inch of supernatant per week; instantaneous hydraulic loading rate shall not exceed 0.25 inches per acre per 

hour; septage supernatant application rates are limited to two hundred seventy thousand (270,000) gallons per 

acre per year, or the nitrogen requirement of the crop (whichever is reached first). Septage supernatant may 

only be spray irrigated onto Milton Farm Fields one (1), two (2) and four (4) without written Department approval. 

Septage shall be applied evenly amongst spray zones in each approved field. 

 

Drinking water treatment iron residual water shall be applied at a rate that does not cause ponding or runoff from 

the application area.  

 

Agricultural utilization of biosolids provides an environmentally and ecologically safe means of byproducts reuse 

when performed according to State and Federal Permits, and requirements established under a well-managed 

and operated company and setting. The renewal of this AGU Permit signifies a need to satisfy the continuing 

demand for the land treatment of approved materials in this region by a full service company. CDI is a well-

managed and tenured company that strives for consistency and efficiency of performance in waste materials 

management, transportation, treatment, and application/disposal in the most environmentally friendly methods 

possible. CDI recognizes the company commitments, requirements, and varied aspects of the agricultural 

utilization program by providing signed land-use documents for DNREC review and approval. CDI’s goal is to 

comply with the DNREC Regulations regarding the land application of Class B 

biosolids/sludges/residuals/wastes at agronomic rates, to work under a Nutrient Management Plan, and be a 

conscientious neighbor to the surrounding communities. 

 

Scaled was contracted by Mr. Gerald “Gerry” R. Desmond, General Manager of Clean Delaware, LLC (DNREC 

Licensee Class B, E, F and H) to complete the renewal of the aforementioned AGU Permit. CDI transports noted 

wastes under Waste Haulers Permit WH-13. The Permit covers approximately two hundred forty-six (246) acres 

of land tracts, inclusive of Sussex County Tax Map Parcels: 

 

a) 2-35-14.00-Parcels 1.00, 2.00, 3.00, 60.00 (Milton Farm) 

b) 2-35-30.00-62.00 (Harbeson Farm) 

 

Land application at the former Ellendale Site (New Market) is being discontinued; therefore, the site is excluded 

from this PDR. However, sampling/testing data for the former site may be included with data from the Milton 
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Farm and Harbeson Farm. The sampling/testing data for the New Market site was not removed for the purpose 

of conserving the integrity of the sampling/testing data reports. 

 

The land treatment/agricultural utilization of sanitary and non-sanitary wastes is outlined in the “List of Approved 

Land Application Materials” letter from DNREC, dated July 16, 2021 (see Appendix A). The interpretations and 

recommendations contained herein are based on the Guidance and Regulations Governing the Land Treatment 

of Wastes, dated August 1988, amended October 1999; Title 40 Code of Federal Regulations, Part 503, 

Standards for the Use and Disposal of Sewage Sludge; the aforementioned State Permits and County Use 

Approval (email from Sussex County Planning and Zoning, dated November 04, 2011, stating land application 

land-use prior to County Conditional Use Requirements); and present DNREC operational policy. This renewal 

process was initiated with a “Letter of Intent”, dated June 2, 2021 (see attached Appendix A).  

 

Enclosed with this report in Appendix A are: the “Letter of Intent”, Application for the Land Treatment of Waste 

Products, Farm Lease Agreements, Existing AGU Permit 1702-S-03, Delaware Waste Transporters Permit 

Application WH-13, DNREC “List of Approved Land Application Materials”, Location Maps, reproductions of the 

Sussex County Tax Maps, United States Geological Survey (USGS) Quadrangles, USDA-NRCS Soil Surveys 

(SSURGO) DE 005, reproductions of the DNREC NavMap (2007 SWMP Wetlands, Flood Zones, Wellhead 

Protection Areas). Appendix B: BARRS reporting by Gerry Desmond of CDI. Appendix C: Groundwater 

Monitoring and Direction of Groundwater Flow, and Average SHWT for the two (2) Farms. Appendix D: 2020 

Metals and Soil Sampling Results. Appendix E: Site and Equipment Photographs. Appendix F: CDI’s SOP for 

Land Application of Multiple Wastes, and Spray Field Application. 

 

The November 2016 PDR prepared by ARM, Inc. included five (5) Farm Plans, which depicted former Terra 

Firma Consulting, Inc. soil profile locations and soil mapping units, watercourse data, adjacent land-uses, and 

area wells. Project boundaries, existing improvements, wells, required buffers, conservation buffers, and 

farming/land application field layouts were depicted on the plan(s). Also included were pertinent point soils data 

including depth to limiting zone (as evidenced by soil morphology), estimated subsoil permeability rates (based 

on hand texturing methods), soil series to which the soil profile correlates (current NRCS Delaware legend), and 

depth to free water (where observed) on the respective dates of the former Detailed Soils Investigation by Terra 

Firma Consulting, Inc. The plans were underlain by the aerial photograph taken during a 2007 state flyover. The 

five (5) Farm Plans can be provided upon request. 

 

1.1 ADDENDUM ITEMS 
 
The following items represent addendum information to the 2011 PDR, provided in the November 2016 PDR 
prepared by ARM, Inc. The items have been updated for this report. 
 

1.1.1 COMPLIANCE – MONITORING WELL INSTALLATION 
 
Installation of twenty (20) Monitoring Wells in 2013, and two (2) Monitoring Wells in 2015. Eleven (11) Monitoring 

Wells were installed at the Milton Farm with Permits #242592 to 242594, and 242949 to 242956 (2013). Six (6) 

Monitoring Wells were installed at the New Market / Ellendale Farm with Permits #242584 to 242588 (2013), and 

250843 (2015). Five (5) Monitoring Wells were installed at the Harbeson Farm with Permits #242580 to 242583 

(2013), and 250844 (2015). The Monitoring Well specifications are on file. 

 

1.1.2 COMPLIANCE – GROUNDWATER MONITORING 
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Water level readings were performed by Gerry Desmond (DNREC License #4570) and/or Daniel J. Cleary 

(DNREC License #5483) of CDI, in conjunction with Steven Cahill, P.G. of Duffield Associates, LLC. Readings 

were performed with a Heron Instruments dipper-T 50ft water level meter. A summary of the highest recorded 

groundwater level for each well is provided in the table below: 

 

WELL # WELL LOCATION 
GROUNDWATER 

ELEVATION 

DEPTH TO 

GROUNDWATER 

BELOW GROUND 

SURFACE (FT) 

DATE 

242592 Milton Farm 23.19 8.38 Feb – 2021 

242593 Milton Farm 19.05 12.02 Nov – 2018 

242594 Milton Farm 21.10 12.41 Nov – 2018 

242949 Milton Farm 18.78 7.47 Nov – 2018 

242950 Milton Farm 19.54 7.14 Mar – 2019 

242951 Milton Farm 22.45 11.31 Mar – 2021 

242952 Milton Farm 20.57 8.63 Mar – 2021 

242953 Milton Farm 19.80 12.25 Feb – 2021 

242954 Milton Farm 16.83 14.83 Mar – 2021 

242955 Milton Farm 23.64 8.25 Feb – 2021 

242956 Milton Farm 21.39 9.22 Mar – 2021 

242580 Harbeson Farm 29.86 5.10 Mar – 2021 

242581 Harbeson Farm 29.13 6.93 Mar – 2021 

242582 Harbeson Farm 31.62 4.25 Mar – 2021 

242583 Harbeson Farm 32.04 3.77 Mar – 2019 

250844 Harbeson Farm 30.04 3.24 Mar – 2019 

 

Based on eight (8) years of historic high water level readings, the seasonal high groundwater table is greater 

than thirty-two (32) inches beneath grade at both farms. The thirty-two (32) inch figure allows for the required 

twenty-four (24) inches of separation distance beneath the plow zone (8 inches deep). See Appendix C for 

groundwater level data. Monitoring Well locations are provided in the 2016 PDR. This groundwater data 

supersedes the seasonal high water tables based on soil morphology characterized by Terra Firma Consulting, 

Inc. in 2008. It is important to note that zones of saturation may occur higher in the soil profiles than observed 

by groundwater testing, and land application must follow proper soil moisture conditions with no significant zones 

of saturation within 32 inches of the soil surface. Based on the water level readings, the two (2) farms meet the 

DNREC seasonal high water table (hydrologic) limiting zone criteria for year round application. Based on the 

well data and proven seasonal high water table, quarterly water level readings are sufficient to monitor 

groundwater levels. 

 

1.1.3 COMPLIANCE – GROUNDWATER SAMPLING 
 
Routine groundwater monitoring in 2013 (presently quarterly to every other month depending on DNREC 

monitoring requirements by well) added to the Operation and Maintenance Plan under the direction of DNREC. 

Testing is by registered Delaware Professional Geologist Steven Cahill of Duffield Associates, Inc. See Appendix 

C for the direction of groundwater flow diagrams for the two (2) farms. The regular monitoring has been directly 

filed with Brian Churchill of DNREC. 
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1.1.4 COMPLIANCE INCLUDING VOLUNTARY MEASURES – SURROUNDING GROUNDWATER 
 
Neighboring drinking water well testing (previously performed), addition of water treatment systems (maintained 

by CDI), and maintenance/monitoring of potentially impacted groundwater supplies under the direction of 

DNREC. 

 

1.1.5 VOLUNTARY COMPLIANCE – CONSERVATION BUFFERS 
 
Continued use of deep rooted, Alfalfa hay (Timothy) conservation buffers to the land application perimeter of all 

fields for increased nutrient uptake due to monitoring well results, sediment attenuation, and positive influence 

on PSI. The alfalfa hay is harvested two (2) to three (3) times a year in round/roll hay bales. 

 

1.1.6 PERFORMANCE IMPROVEMENT – NEW LIME PLANT 
 
Continued use of Lime Plant upgraded for the stabilization of septage. Per the Permit approved by DNREC, the 

Lime Stabilization Plant, includes: one (1) four-foot (4') by four-foot (4') tank with bar screen; one (1) Siemens 

5100W magnetic flow meter with six hundred (600) gallon per minute capacity; one (1) Lakeside Raptor Unit; 

one (1) trash dumpster; one (1) fourteen hundred (1,400) gallon Grit Chamber Tank; two (2) six thousand (6,000) 

gallon mixing tanks with four (4) integral WS_D3Series Model 3888D3 Goulds pumps; valves; interconnecting 

three-inch (3"), four-inch (4") and six-inch (6") diameter pipes and related facilities as located at the Milton Farm 

Operation Facility on Isaacs Road (DE Route 30), north of Milton Highway, Milton, Broadkill Hundred, Sussex 

County, Delaware. The plant significantly reduces vectors for pathogens, and pests contacting the 

septage/wastes. 

 

1.1.7 COMPLIANCE – UPDATED VEGETATIVE MANAGEMENT PLAN 
 
CDI voluntarily left fields out of land application rotation under the direction of DNREC. The Milton Farm Field 6 

and Field 7 have been left out of land application rotation since 2016. The fields will be continually monitored 

and will not be utilized for land application unless approved by DNREC. 

  

1.1.8 VOLUNTARY COMPLIANCE – UPDATED VEGETATIVE MANAGEMENT PLAN 
 
Continued relinquishment land application of dry sanitary sludge in 2017 until groundwater conditions improve 

to a satisfactory level as determined by DNREC. 

 

1.1.9 COMPLINACE – REGULATED BUFFERS 
 
Buffers per the existing AGU Permit 1702-S-03 are strictly adhered to. 
 

1.1.10 SOIL SAMPLING 
 
Analysis of heavy metals shows no adverse levels of these constituents historically for the two (2) farms. Soil 

samples collected by Keen Consulting were analyzed by Brookside Laboratories, Inc. (see results in Appendix 

D). Metals content sampled within the project area continues to meet DNREC requirements for the land treatment 

of wastes. Furthermore, assuming the same trends in application and soil sampling of heavy metals, neither farm 

will be limited for land application by metals content within the next ten (10) years (minimum). 
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1.1.11 COMPLIANCE – VEGETATIVE MANAGEMENT PLAN 
 

The Nutrient Management Planning efforts for the two (2) farms are by Tak Keen of Keen Consulting, Inc., for 

the Farmer, Jeff Wells. The plan results may be submitted under separate cover under the direction of the 

interested parties, and DNREC. The most recent soil samples furnished by Keen Consulting, Inc. are attached 

in Appendix D. 

 

1.1.12 COMPLIANCE – VEGETATIVE MANAGEMENT PLAN 
 
CDI continues to work closely with the Farmer to coordinate the crop planting schedule immediately following 

application for increased nutrient uptake of nutrients in the root zone, and to control wind and water erosion. The 

goal is to better time plowing events with respect to the cropping schedule and land application operation. 

 

1.1.13 COMPLIANCE – VEGETATIVE MANAGEMENT PLAN 
 
Application of supplemental fertilizer only at agronomic rates under the Nutrient Management Plan. Approval of 

supplemental fertilizer applications only under the direction of DNREC. 

 

1.1.14 COMPLIANCE – ABANDONMENT OF OBSERVATION WELLS 
 
Former wells that were undocumented by the lack of Well Completion Reports and direct Well Driller Licensure 

supervision were abandoned at the request of DNREC. 

 

2.0 SITE AND PROJECT DESCRIPTION 
 
The current permit renewal is limited to the application of stabilized sludge, septage, lease trap waste and other 

non-hazardous organic residuals to two (2) approved sites at agronomic rates. The sites designated as the 

approved sites are the Milton Farm, located on Route 30, north of Route 16, consisting of 216 acres, and the 

Harbeson Farm, located on the south side of Route 9, east of Route 5, consisting of 32 acres. Details of each 

Farm are provided in Section 3 and in appendices B, C and D of the 2011 PDR, and Appendix A of this document. 

 

The operation involves the transportation of stabilized wastewater sludge from Wastewater Treatment Facilities 

in Delaware, and the transportation of stabilized septage, holding tank waste, and Minor Wastewater Treatment 

Facility sludge, treated at the Milton site, to the approved sites for application at agronomic rates. Wastewater 

Treatment Residuals, already satisfactorily treated by a PSRP, and non-hazardous residuals containing no 

sanitary waste component are land applied without lime stabilization, if approved by DNREC.  

 

Stabilized Wastewater Treatment Facility sludge and lime stabilized sludge will be delivered to the approved 

sites in accordance with Delaware Waste Transporters Permit Number WH-13 (see Appendix A), where it will 

be land applied at agronomic rates. Dewatered sludge will be surface applied and mechanically incorporated 

within six hours of application. Liquid sludge will be applied either by means of surface application or by 

subsurface injection. Liquid sludge that is surface applied shall be incorporated mechanically within six hours of 

application. Non-hazardous residuals containing no sanitary waste that are land applied will be treated as the 

above residuals. Surface applied waste does not need to be incorporated mechanically if applied to a continual 

grass crop, unless otherwise directed by the DNREC. 
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Lime stabilized sludge supernatant generated during the storage of stabilized sludge, may be spray irrigated 

over a portion of the approved Milton application site using a traveling reel gun spray device. This practice is 

limited to the Milton Farm Fields one (2), two (2) and four (4), unless additional fields are approved by DNREC. 

Records of daily volume sprayed over a specific area are kept. Analytical sampling and testing for nutrient, metal 

and bacteriological characteristics are periodically performed. 

 

Amount of Residuals and Biosolids Land Applied annually at all Sites 

(2021 Waste Transporters Permit Application Records) 

 

WASTE TYPE QUANTITY COLLECTED 

Septage 4,500,000 gal/yr 

Holding Tank Waste 1,200,000 gal/yr 

Grease Trap Waste and/or Cooking Oil Waste 635,000 gal/yr 

Portable Toilet Waste 420,000 gal/yr 

Municipal or Industrial Biosolids 667,000 gal/yr 

Sludge From Package Treatment Plants 200,000 gal/yr 

Other Non-Hazardous Liquid Waste 2,223,000 gal/yr 

 

2.1 LOCATION MAP 
 
Five (5) Sussex County, Delaware parcels are proposed for land treatment of sanitary and non-sanitary wastes 

associated with byproducts, as outlined in a “List of Approved Land Application Materials” letter from DNREC, 

dated July 16, 2021 (see Appendix A). These wastes include sanitary wastes from local municipalities and poultry 

packagers, septage from local liquid waste haulers and large community wastewater systems, and non-sanitary 

wastes from local poultry and meat packagers, breweries, and nearby wastewater treatment plants. The farm 

locations are well documented in the 2011 PDR. 

 

The parcels are surrounded largely by agricultural lands and/or woods; however, there are residences in the 

immediate area (1,000 foot radius). Wells within 150 feet of the project areas, or as directed by the client and/or 

DNREC, were documented in the 2016 PDR. 

 

2.2 TOPOGRAPHIC MAP 
 
Documented in 2011 PDR. Reproductions of the USGS Quadrangles Topographic Maps are provided in 

Appendix A. Plans provided in the 2016 PDR show topographic data from a survey by Cotten Engineering, LLC, 

and support these ranges in elevation. Topographically, the sites are nearly level to gently sloping, with most 

slopes less than two (2) percent, and a minority ranging two (2) to five (5) percent. 

 

The adjacent branches and on-site farm ponds are depicted as blue-line (perennial) watercourses/drainage 

features on the USGS Topographic Maps. There are no tax ditches or private ditches within the project areas. 

The land application areas meet all regulatory setbacks from the ordinary high water line of all watercourses. 

 

The Milton Farm is in the Delaware Bay major watershed and Broadkill River minor watershed (HUC 

020402070802). The northern and northeastern most field areas are adjacent to Ingram Branch and a Farm 

Pond. 
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The Harbeson Farm is in the Delaware Bay major watershed and Broadkill River minor watershed (HUC 

020402070803). The nearest watercourse is Beaverdam Creek, which runs to the west and north of the project 

area. Allen Harim Foods is within a one (1) mile radius of this site.  

 

2.3 SOIL SURVEY MAPPING 
 
Documented in 2011 PDR. 
 

2.4 GEOHYDROLOGIC CONDITIONS 
 
Documented in 2011 PDR. 
 

2.5 GROUNDWATER MONITORING 
 
Water level readings were performed by Gerry Desmond (DNREC License #4570) and/or Daniel J. Cleary 

(DNREC License #5483) of CDI, in conjunction with Steven Cahill, P.G. of Duffield Associates, LLC. Readings 

were performed with a Heron Instruments dipper-T 50ft water level meter. Readings were from Monitoring Wells 

described in Section 1.1.1 of this report. Readings were conducted on a nearly monthly basis, starting in May of 

2013.  

 

The highest recorded groundwater elevations, and corresponding shallowest measured depth to groundwater 

below existing grade (well standpipe excluded) are provided in the table in Section 1.1.2 of this report. The 

shallowest depth to groundwater from existing grade from all Monitoring Wells at the Milton Farm was 7.14 feet, 

recorded March 2019. The shallowest depth to groundwater from existing grade from all Monitoring Wells at the 

Harbeson Farm was 3.24 feet, recorded March 2019. Well data provided in the DGS indicates groundwater was 

above average in March 2019, and was the recorded seasonal high water table for 2019.  

 

An average SHWT was calculated for each Monitoring Well by using the highest recorded groundwater elevation 

for each year (2013 to 2021). The “Average Seasonal High Water Table” spreadsheet is provided in Appendix 

C. The highest average SHWT for the Milton Farm is 8.15 feet below existing grade, recorded in Monitoring Well 

242949. The highest average SHWT for the Harbeson Farm is 5.52 feet below existing grade, recorded in 

Monitoring Well 242582. 

 

Based on the eight (8) years of high water level readings, seasonal high groundwater table is greater than thirty-

two (32) inches beneath grade at both farms. The thirty-two (32) inch figure allows for the required twenty-four 

(24) inches of separation distance beneath the plow zone (8 inches deep). See Appendix C for groundwater 

level data. Monitoring Well locations are provided in the 2016 PDR. This groundwater data supersedes the 

seasonal high water tables based on soil morphology characterized by Terra Firma Consulting, Inc. in 2008. It 

is important to note that zones of saturation may occur higher in the soil profiles than observed by groundwater 

testing, and land application must follow proper soil moisture conditions with no significant zones of saturation 

within 32 inches of the soil surface. Based on the water level readings, the two (2) farms meet the DNREC 

seasonal high water table (hydrologic) limiting zone criteria for year round application. Based on the well data 

and proven seasonal high water table, quarterly water level readings are sufficient to monitor groundwater levels. 

 

Given soil conditions on-site, year round land application within the two (2) farms is feasible when the 

groundwater is deeper (greater) than 32 inches beneath the soil surface. The Monitoring Well network of sixteen 

(16) Monitoring Wells was established in part to verify groundwater levels are deeper than thirty-two (32) inches 
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during the wet season, and in the wettest years (5 out of 10) of above-average precipitation prior to land 

application. 

 

2.6 DIRECTION OF GROUNDWATER FLOW 
 
Geo-hydrologic investigations are by registered Delaware Professional Geologist Steven Cahill of Duffield 

Associates, Inc. The direction of groundwater flow monitoring for the two (2) farms is attached in Appendix C. 

 

2.7 KNOWN CULTURAL OR HISTORIC RESOURCES 
 
A review and search for cultural and/or historic resources within the project planning area was beyond the scope 

of this investigation. The project does not involve federal funding; therefore, an in-depth review of these 

parameters is not required. In the performance of routine work previously performed by ARM, Inc., and CDI, no 

historical resources were observed to be present on the site. 

 

3.0 SITE SOIL CHARACTERISTICS 
 

3.1 USDA SOIL CHARACTERISTICS 
 

Documented in 2011 PDR. 

 

3.2 NARRATIVE DESCRIPTION AND CHARACTERIZATION OF IDENTIFIED SOILS 
 
Documented in 2011 PDR. 
 

3.2.1 HYDROLOGY 
 
See report Sections 2.4 to 2.6. 

 

3.2.2 INFILTRATION TESTING 
 
Documented in 2011 PDR. 

 

3.2.3 SOIL SAMPLING 
 
Mr. Tak Keen of Keen Consulting, Inc. performed soil sampling in the Fall of 2020 through composite samples 

of the surface (0 to 12 inches deep) topsoil horizon per Field (Nutrient Management Field Boundaries). Results 

were analyzed by Scaled for metal concentrations. Results of chemical analysis performed by Brookside 

Laboratories, Ohio (agronomic tests) of soil samples are attached in Appendix D. Soil chemistry (metals) within 

the project area meets the DNREC requirements for the land treatment of wastes. 

 

Nutrient Management and Agronomic Planning are to be provided by Keen Consulting, Inc. under separate 

cover.  

 

A PSI study was performed by Tak Keen of Keen Consulting, Inc. See Appendix D for the PSI results, dated 

11/18/2021. Results of the study indicate a low PSI for the Milton Farm – Field 4. Per the report, a low PSI is 

defined as less than 50 PSI and has low potential for P movement from the site given current management 
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practices and site characteristics. There is a low probability of an adverse impact to surface waters from P losses 

from this site. Nitrogen-based nutrient management planning is satisfactory for this site. Results of the study 

indicate a medium PSI for the Milton Farm – Fields 1, 2, 3, and 5, and the Harbeson Farm. Per the report, a 

medium PSI is defined as 51 to 75 PSI and has medium potential for P movement from the site given current 

management practices and site characteristics. Practices should be implemented to reduce P losses by surface 

runoff, subsurface flow, and erosion. Nitrogen-based nutrient management should be implemented no more than 

one year out of the three. Phosphorus-based nutrient management should be implemented two years out of 

three during which time P applications should be limited to the amount expected to be removed from the field by 

crop harvest or soil test P based application recommendations, whichever is greater.  

 

Per an email from Tak Keen regarding the above mentioned PSI, the organic P applications amounts employed 

a “worst case” scenario in order to buffer against a possible over application of P over the 3 year span. The PSI 

shows applying more P than what has been to date, while ensuring the PSI rating remains in the “medium” range. 

Additionally, the latest soil test P data from this fall (2021) was input. All areas have more than one sample. For 

the purposes of running the PSI, the highest soil P reading was selected from each area to ensure a “worst case” 

set of parameters was captured. Averaging the soil P numbers would reduce the PSI rating. 

 

Continued use of the vegetative Alfalfa (Timothy) Hay buffers (planted since 2013) planted around the land 

application fields of the two (2) farms will help to limit or eliminate P runoff.  

 

3.2.4 NUTRIENT MANAGEMENT PLAN 
 
Nutrient Management Plans will be submitted to DNREC under separate cover. 

 

3.2.5 LAND LIMITING CONSTITUENTS 
 
METALS 
 
The soil contains elemental compounds deposited through weathering of parent material or deposition of 

sediment eroded from probable distant sources of parent material. In most coastal plain agricultural soils, the 

native elements are of little environmental or public health concern. However, the practice of agriculture with the 

use of pesticides and fertilizer additives has altered local the soil chemistry. Pesticides, in particular, have caused 

both environmental and public health concerns in the Mid-Atlantic region. Prior to the discovery of organic 

compound-based pesticides, products containing heavy metals were used for weed and insect pest control. It is 

common to find elevated levels of arsenic, zinc, lead (primarily contributed by use of leaded gasoline fueled farm 

equipment), and even cadmium in older farm soil. 

 

Heavy metals and organic compounds of concern are more likely found in wastewater and residual from highly 

industrialized regions. Land application of local wastewater residuals is like the use of animal manures in the 

contribution of heavy metal and organics to the agricultural soils of the region. With both federal and state 

regulation requiring the monitoring of chemical constituents of wastewater residuals, one can assume that proper 

utilization of wastewater residuals will not significantly add elements of concern to the soil. 

 

Soil analysis provides an assurance that if an element of concern begins to accumulate, the practice of land 

application of wastewater residuals can be terminated before there is a public or environmental health risk. The 

detailed soil investigations for the two (2) sites utilized in CDI’s application program, found the operation of more 

than 30 years has not adversely impacted soil at the sites. 
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No sludge or waste shall be applied if sample analysis yields pollutant concentrations in excess of the 

following values: 

Arsenic 41 mg/kg 

Cadmium 39 mg/kg 

Chromium 1,200 mg/kg 

Copper 1,500 mg/kg 

Lead 300 mg/kg 

Mercury 17 mg/kg 

Molybdenum 18 mg/kg 

Nickel 420 mg/kg 

Selenium 36 mg/kg 

Zinc 2,800 mg/kg 

PCB 10 mg/kg 

 

NUTRIENTS 
 
Concern of nutritive constituents as limiting elements in the practice of land application of wastewater residuals 

poses a different problem. Ensuring fertility of an agricultural site is a challenge no matter what source of fertilizer 

is used. Additionally, the presence or absence of irrigation in the Mid-Atlantic region can impact the success of 

the best crop management plan resulting in over or under-fertilization of a crop. Harvesting a profitable crop may 

be vulnerable to disease and/or foul weather events in addition to concerns over proper fertilization and soil 

moisture. It is extremely important to use restraint in forecasting a successful crop year so that over-fertilization 

can be minimized. 

 

CDI subcontracts the farming aspect of the operation to Jeff Wells. In cooperation with the farmer, residuals are 

applied based on the nutrient content, in preparation for planting a crop that will accumulate (uptake) the same 

amount of nutrients that are applied. CDI’s annual agricultural utilization report has been used to present data 

and current practices on the two (2) farming operations. Class B Biosolids/Residuals are applied based on 

nutrient content. A crop is planted and harvested when mature. After harvesting, the crop yield is used to 

determine nutrient uptake. If there is a nutrient residual remaining in the soil (excess nutrients calculated to be 

present), then the residual application rate is decreased for the next rotational crop. A nutrient residual would be 

determined by the quantity of the applied nutrients and harvested crop. This information is readily available 

through the University of Delaware, College of Agriculture and Natural Resources, Cooperative Extension: 

Nitrogen removal by crops, June 28, 2013: https://extension.udel.edu/factsheet/nitrogen-removal-by-delaware-

crops. If a crop is selected with a greater need for a specific nutrient than that supplied by the residual’s nutrient 

contribution, then additional fertilizer addressing the crops requirements may be applied under the direction of 

DNREC. 

 

While the N component of a residual’s fertilization capacity can be managed, the contribution of P offers a 

challenge. Most crops require approximately one third of the P content of most residuals. This makes it difficult 

to supply adequate N to a crop without over-applying P. However, P is relatively stable and under a normal 

agricultural practice, will not leach into groundwater beneath an application site, as excess N is known to do in 

the nitrate form. The primary means by which P leaves an agricultural site is through erosion caused by 

stormwater runoff. A viable nutrient management plan for P is farming in a manner that conserves soil by 

reducing, if not eliminating, runoff potential. The topography of most of the land application area managed by 

CDI has less than two (2) percent slope, with much of the area having no appreciable slope. Runoff reduction 

via vegetated buffers is the primary mechanism employed by CDI to manage P. 
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BACTERIOLOGY 
 
Potential pathogenicity of wastewater and wastewater residual of human origin are of major concern, and can 

limit, if not eliminate, the possibility of utilizing solid or liquid wastewater residuals. Waterborne disease is a major 

cause of disease globally, including in the United States. CDI is required to qualify the safety regarding possible 

pathogen contamination by examining the level of pathogen indicator organism (fecal Coliform), and ensure each 

facility where they accept material is using a process to significantly reduce pathogens. Additional site restrictions 

are required and implemented to prevent public health hazards. These include prevention of public access, 

growing crops that will not be directly consumed by humans, forbiddance domestic animals to graze, and a 

recovery period in which the farmland cannot revert to foods for human consumption for a period of three (3) 

years after the last application of wastewater residuals. 

 

In addition to prequalifying wastewater residual as satisfying the PSRP requirement and subjecting the material 

to periodic bacterial examination, CDI must also apply the residuals in a manner that vectors, such as insects, 

birds, and other animals, cannot feed on and ultimately transfer the residuals from the application site. This is 

generally accomplished by injecting the residual below the ground surface; surface application of the residual 

and incorporation into the soil by plowing or disking; or by increasing the pH (lime stabilization) to a level of 12, 

making the residual unattractive to vectors but still safe to use agriculturally. 

 
Based on a performance review of CDI history (30 years) on the two (2) existing land treatment farms (Harbeson 

Tract and Milton Farm), nutrients are the land limiting constituent. Bacteriological constituents (groundwater 

sampling) and heavy metals (soil sampling) are not identified as a concern with environmental compliance given 

the history of groundwater and soil sampling on the other nearby farms. Nutrient loading will be monitored as 

per the permit in soil sampling and monitoring well requirements. CDI is under a Land Ownership/Farm Lease 

Agreement with the property ownership, Wayne Hudson. 

 

3.3 CONCLUSION 
 
The project areas are comprised of somewhat well and well drained (vast majority) soils with average SHWT 

equal to or greater than five (5) feet beneath the surface. Based on review of current information, and information 

provided in the 2016 PDR, prepared by ARM, Inc., the project area is well suited, given the State’s regulatory 

criteria for the land treatment of sanitary and non-sanitary wastes. 

 

4.0 100 YEAR FLOOD ELEVATION 
 
Documented in 2016 PDR. 
 

5.0 EXISTING VEGETATIVE COVER 
 
The land treatment areas are open agricultural lands/fields. The remainder of the parcels consist of existing site 

improvements, farm ponds / old borrow pits, woods, and portions of fields used strictly for agricultural. See 

landscape site photographs in Appendix E. 
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6.0 PRESENT LANDOWNERS 
 
Unchanged since the 2016 PDR. 

 

7.0 PLAN OF OPERATION AND MANAGEMENT 
 
The operation involves the land application of stabilized wastewater sludge from Wastewater Treatment Facilities 

in Delaware, and other land treatable wastes approved by the DNREC (e.g., sanitary wastes, restaurant grease 

trap waste, poultry fat, dissolved air flotation solids, spent food brine, and brewery waste) as part of normal 

agricultural activities. Treatment involves the screening of the liquid residual to remove trash and other large 

non-treatable materials for landfill disposal. The lime stabilization plant permitted in 2015 (WPCC 3011/15) 

provides storage for septage, septage holding tanks and small volume wastewater treatment facility liquid sludge 

after it has been satisfactorily treated. Documentation is on file with DNREC, as follows: 

 

Per the Permit Approved by DNREC, the Lime Stabilization Plant, includes: one (1) four-foot (4') by four-foot (4') 

tank with bar screen; one (1) Siemens 5100W magnetic flow meter with six hundred (600) gallon per minute 

capacity; one (1) Lakeside Raptor Unit; one (1) trash dumpster; one (1) fourteen hundred (1,400) gallon Grit 

Chamber Tank; two (2) six thousand (6,000) gallon mixing tanks with four (4) integral WS_D3Series Model 

3888D3 Goulds pumps; valves; interconnecting three-inch (3"), four-inch (4") and six-inch (6") diameter pipes 

and related facilities as located at the Milton Farm Operation Facility on Isaacs Road (DE Route 30), north of 

Milton Highway, Milton, Broadkill Hundred, Sussex County, Delaware. The plant significantly reduces vectors for 

pathogens, and pests contacting the septage/wastes. 

 

The screened residual liquid is then mixed with premixed lime (CaOH) slurry while flowing by gravity to one of 

two below-ground forty-four hundred (4,400) gallon holding tanks. The pH of the mixed liquid is checked to 

ensure attainment to a pH of twelve (12) standard units or greater. 

 

Additional lime slurry is added if the pH falls below twelve (12). The liquid may be recalculated using a pump to 

ensure mixing if necessary. 

 

After the two (2) hour stabilization requirement is met, the treated lime stabilized sludge is pumped into an 

existing 194,400± gallon storage tank. The tank provides adequate storage for the current operation. Several 

factors affect the storage capacity in the storage tank. Land application of thickened sludge from the bottom of 

the tank, and spray irrigation of treated supernatant, enables additional slurry (solids) storage. Presently, lime 

stabilized sludge from the storage tank may be land applied at the Milton farm location or trucked and applied at 

the Harbeson Farm if conditions are favorable.  

 

Land Application Procedures are provided in the 2016 PDR. 

 

A secondary method approved on the Milton Farm involves the application of lime stabilized septage via a 

traveling sprinkler gun. Application parameters are as follows: maximum application rate of one-half (0.5) acre-

inch of supernatant per week; instantaneous hydraulic loading rate shall not exceed 0.25 inches per acre per 

hour; septage supernatant application rates are limited to two hundred seventy thousand (270,000) gallons per 

acre per year, or the nitrogen requirement of the crop (whichever is reached first). Septage supernatant may 

only be spray irrigated onto Milton Farm Fields one (1), two (2) and four (4) without written Department approval. 

Septage shall be applied evenly amongst spray zones in each approved field. Septage shall not be applied when 
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wind speed exceeds ten (10) miles per hour (mph), or wind gust exceed 15 mph. An anemometer and windsock 

are utilized to confirm proper wind conditions prior to applying septage. 

 

Solid wastewater sludge, passing either the USEPA paint filter test, or composed of greater than twenty percent 

(20%) solid content may be temporarily stored on site (1 week / 7 days or less). Any solid wastewater sludge 

must be stored on an impervious surface with covering available. Said storage area must be located minimum 

five hundred (500) feet from a public road and/or private residence. Collection of any stormwater from the 

stockpile area will be managed in a BMP (i.e., vegetated infiltration basin/swale). 

 

In cooperation with the Farmer and Nutrient Management Consultant, residuals are applied based on the nutrient 

content, in preparation for planting a crop that will reclaim as much nutrient as is applied. Biosolids/Sludge 

application is not a constant activity, and is done over a narrow period, in any one area of a site. Partially applied 

areas become vegetated with no-crop vegetation during the period it takes to load a field with its agricultural 

nutrient goal. 

 

CDI’s SOP for Land Application of Multiple Wastes, and Spray Field Application are provided in Appendix F.  

 

CDI has access to septage and other non-hazardous waste disposal facilities of Wastewater Treatment Plants 

(Kent County, Delcora in Chester, PA). CDI has the capability of discharging septage to other facilities if spray 

irrigation or sludge land application is not feasible. For this reason, there would be no specific requirement to 

provide additional storage as part of the septage land application facility. 

 

The land application sites will be operated in a manner to minimize dust, odor, noise, and other potential 

nuisances. The operation; however, is like any other agricultural type of operation; therefore, occasional 

nuisances occur. Every effort is made to minimize their occurrence. CDI has operated at the Milton site since 

the early 1980’s, with the addition of the other land application site in operation since the early 1990’s. 

 

Vehicular traffic is confined to normal business hours. The agricultural aspect of growing row crops on the 

biosolids-amended lands is a seasonal activity, concentrated at planting and harvest times. There may be 

associated increased truck traffic as part of the periodic harvest agricultural activity. 

 

The lime stabilization facility attenuates any odors generated by handling unstabilized waste. Other wastes 

stabilized at the point of origin are relatively odor free. Care is taken to ensure materials are stored for a minimum 

period to prevent odor. However, the nature of the waste material handled may have occasional odor associated 

with them. The methods used for treatment to reduce vectors (lime stabilization, injection, or surface application 

with incorporation) serve to reduce odors.  

 

CDI has been using the BARRS (see Appendix B) to record current, past, and future crop records, and records 

of residuals application. The following information has been gathered and incorporated into this document to 

both utilize the BARRS report as a useful tool, and to present CDI’s crop management plan. Site inspections are 

currently conducted on a periodic basis, and when deemed necessary on the existing farms CDI is operating. 

 

In addition to maintaining crop and application rates, soil analysis is routinely performed under the direction of 

DNREC. Several additional measures are characterized in the Introduction Section of this report. 

 

This Operation and Maintenance Plan will coincide with the Nutrient Management Plan. An operational record 

shall remain available on the site. This record documents the dry and wet weight of the sludge to be applied, any 
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major deviations from the plan, general daily conditions, application rates, management of nutrients, frequency 

of irrigations, and techniques utilized, among other factors. These records and guidance documents are compiled 

in the Nutrient Management Plan and Plan of Operation and Management, a dual document. These documents 

guide the operator(s) to apply the wastes at agronomic rates, and in accordance with regulatory standards. 

 

Regular groundwater sampling (i.e., bacteriological, nutrient, conductance) is performed in a monitoring well 

network to ensure the site meets State and Federal surface groundwater quality requirements. Per the Methods 

of Soil Analysis, published by the American Society of Agronomy, soil sampling is conducted under the Permit 

to monitor the following:  

 

pH S.U. Cadmium 

Nitrogen as N Chromium 

Total Phosphorus as P Copper 

Potassium Lead 

Aluminum Mercury 

Iron Molybdenum 

Arsenic Nickel 

Zinc Selenium 

% organic matter 

 

If warranted or requested, CDI has agreed to meet with a committee of neighbors following the regular sampling 

protocol, and submittal of the monitoring results to DNREC. 

 

9.0 VEGETATION MANAGEMENT PLAN, EROSION CONTROL, AND BEST 
MANAGEMENT PRACTICES 
 
Documented in the 2016 PDR. 
 

10.0 PEST MANAGEMENT PLAN 
 
Documented in the 2016 PDR. 
 

11.0 QUALITY ASSURANCE / QUALITY CONTROL PLAN 
 
The operation involves the transportation of stabilized wastewater sludge from Wastewater Treatment Facilities 

in Delaware, and the transportation of stabilized septage, holding tank waste, and minor Wastewater Treatment 

Facility sludge, treated at the Milton site, to the approved sites for application at agronomic rates. Wastewater 

Treatment Residuals, already satisfactorily treated by a PSRP, and non-hazardous residuals containing no 

sanitary waste component are land applied without lime stabilization, if approved by DNREC. 

 

Stabilized Wastewater Treatment Facility sludge and lime stabilized sludge will be delivered to the approved 

sites in accordance with Delaware Waste Transporters Permit Number WH-13, where it will be land applied at 

agronomic rates. Dewatered sludge will be surface applied and mechanically incorporated within six hours of 

application. Liquid sludge will be applied either by means of surface application or by subsurface injection. Liquid 
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sludge that is surface applied shall be incorporated mechanically within six hours of application. Non-hazardous 

residuals containing no sanitary waste that are to be land applied will be treated as the above residuals. Surface 

applied waste does not need to be incorporated mechanically if applied to a continual grass crop, unless 

otherwise directed by the DNREC. 

 

CDI shall routinely monitor and record all information relative to the stabilization, or other processing of the 

biosolids and residuals. They shall provide a waste sampling plan addressing: 

 

• Sampling equipment, personnel, and containers, including setup, tear-down and cleaning procedures 

• Representative sampling (collection points, composting method, frequency, and timing of sampling) 

• Sample preservation 

• Recordkeeping/logbook 

• Transfer and chain-of-custody samples 

 

Testing methods used shall be as identified in the publications listed in Part III, (B), Section 1000 of the Guidance 

and Regulations Governing the Land Treatment of Sludge in Delaware. All laboratory results shall list the method 

used for analysis. 

 

The purpose of the QA/QC plan is to assure product consistency is maintained, and the process of land 

application is consistently in regulatory compliance. The waste products will be continually monitored and 

recorded on a form approved by DNREC. To maintain consistency, CDI will routinely monitor the composition of 

the wastes to be applied. These documents will be part of the annual operation report. 

 

By adhering to the regulations and plans set forth and established by the PDR on the two (2) Farms, CDI can 

assure QA/QC. A yearly QA/QC will be conducted by DNREC with the review of the annual report. Supplemental 

QA/QC efforts may be established by DNREC. Coordination with criteria to be provided on a basis greater than 

one year intervals must be verified with the applicant. 
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APPENDIX A 

LETTER OF INTENT 

APPLICATION FOR THE LAND TREATMENT OF WASTE PRODUCTS 

FARM LEASE AGREEMENTS 

EXISTING AGU PERMIT 1702-S-03 

DELAWARE WASTE TRANSPORTERS PERMIT APPLICATION 

DNREC LIST OF APPROVED LAND APPLICATION MATERIALS 

LOCATION MAPS 

REPRODUCTIONS OF SUSSEX COUNTY TAX MAPS 

USGS QUADRANGLES 

USDA-NRCS SOIL SURVEYS 

REPRODUCTIONS OF DNREC NAVMAP 
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     GROUNDWATER 

DISCHARGES 

DEPARTMENT OF NATURAL RESOURCES AND 

ENVIRONMENTAL CONTROL 

DIVISION OF WATER 

RICHARDSON & ROBBINS BUILDING 

89 KINGS HIGHWAY 

DOVER, DELAWARE 19901 

 

 

PHONE 

(302) 739-9948 

 

September 20, 2021 

 

Attn: Gerry Desmond 

Clean Delaware LLC 

PO Box 123 

Milton, DE   19968 

 

Re:  State of Delaware Non-Hazardous Liquid Waste Transporters Permit Number DE WH-013 

 

Dear Mr. Desmond: 

 

Enclosed please find Non-Hazardous Liquid Waste Transporters Permit Number DE WH-013 which allows 

Clean Delaware LLC to transport septage, holding tank waste, portable toilet waste, grease trap waste and/or 

cooking oil waste, municipal or industrial biosolids, sludge, leachate and other non hazardous liquid waste in 

the State of Delaware to be disposed of at the noted locations.  

 

Please be reminded that pumping of portable toilets requires the operator to possess a valid Class F Liquid 

Waste Hauler license.  Also, in accordance with Section 4.12.6.7 of the State of Delaware Regulations 

Governing the Design, Installation and Operation of On-Site Wastewater Treatment and Disposal Systems, all 

Class F Liquid Waste Hauler licensees working for your company that pump out septic tanks in Delaware are 

required to submit quarterly reports to the GWDS documenting the location, the 911 mailing address and 

amount of septage removed in total gallons from each septic tank, using either the Class F mobile reporting 

application or the web-based reporting application. 

 

A copy of this permit must be kept with all vehicles used for transport in the State of Delaware. 

 

If you have any questions regarding the permit, please contact me at (302) 739-9948.  

 

Sincerely, 

 

 

 

Katharyn Potter, MS 

Environmental Engineer 

Groundwater Discharges Section 

 
Enclosure 



 

Non-Hazardous Liquid Waste Transporters Permit 
 
Issued by: Department of Natural Resources and Environmental Control  
 Division of Water  
 Groundwater Discharges Section   
 89 Kings Highway, Dover, Delaware 19901 
 302-739-9948 
 

 

 

Clean Delaware LLC 
PO Box 123 
Milton, DE  19968 

Permit Number:        DE WH-013 
Issue Date: 9/26/2021 
Expiration Date: 9/25/2026 

 

Pursuant to the provisions of 7 Del. C., Chapter 60, and the State of Delaware Regulations Governing the 
Design, Installation and Operation of On-Site Wastewater Treatment and Disposal Systems, permission 
is hereby granted to Clean Delaware LLC to operate and maintain the vehicle(s) listed in the permit 
application and any supplemental submissions to the Department’s GWDS, operated by Clean Delaware 
LLC, for the purpose of collecting, transporting through Delaware and disposing of the non-hazardous 
liquid wastes listed in Condition 1 of this permit.  
 
A copy of this permit must accompany each permitted vehicle and be presented upon request to any law 
enforcement officer or representative of the Department of Natural Resources and Environmental Control 
(Department). 
 
This permit is issued subject to the following conditions: 

 
1. Disposal site(s) for all waste(s) transported shall be the following: 

 
a. Septage and holding tank waste:  

i. Clean Delaware LLC;  
ii. Kent County Sewer System;  
iii. Sussex County Sewer System; and 
iv. Out-of-state permitted facilities. 

b. Grease trap waste:  
i. Out of state permitted facilities and 
ii. Agricultural Utilization Permit AGU 1702-S-03 (and subsequent amendments): 

(a) Milton Farm Site (tax parcels 2-35-14.00-1.00; 2-35-14.00-2.00; 2-35-14.00-3.00; 2-
35-14.00-60.00); 

(b) Harbeson site (tax parcel 2-35-30.00-62.00) and 
(c) Ellendale site (tax parcel 2-35-6.00-12.00.   

c. Portable toilet waste: Clean Delaware LLC.   
d. Municipal/Industrial Biosolids and Sludge:  

i. Clean Delaware LLC and 
ii. Out-of-state permitted facilities.   

e. Other non-hazardous liquid waste:  
i. Clean Delaware LLC and  
ii. Out-of-state permitted facilities. 

 
2. Permittee shall maintain a current copy of their permit/authorization documentation for each 

authorized facility listed in Condition 1 on file with the Department’s Groundwater Discharges 
Section (GWDS). 

 
3. All non-hazardous liquid waste shall be transported only to authorized facilities.  

 



Non-Hazardous Liquid Waste Transporters Permit 
Permit No. DE WH-013 
Issue Date: 9/26/2021 

Expiration Date: 9/25/2026 
Page 2 of 4 

 

4. None of the wastes shall be deposited into ditches, watercourses, lakes, ponds, tidewater sources, 
landed property or at any point other than the authorized facilities mentioned in Condition 1 above. 

 
5. All waste material collected by permittee shall be transported and disposed of in accordance with 

the regulations of the Department and upon authorization by the authorized facilities listed in 
Condition 1 above. None of these wastes may be disposed of within the State of Delaware without 
specific permission of the Department. 

 
6. The company name, address and permit number shall be displayed on both sides of each vehicle 

used for hauling purposes in letters not less than three inches high and of a color contrasting the 
color of the vehicle. 

 
7. Every vehicle used for waste transporting purposes shall be equipped with a leak-proof tank or body 

and shall be maintained in a clean and sanitary condition.  All pumps, hoses, and vehicle tanks or 
bodies shall be maintained so as to prevent leakage.  Provisions shall be made to discharge all 
liquid waste through a leak-proof hose from the tank compartment of the vehicle. 

 
8. All waste transporting truck pumping and discharge hoses shall be fitted with automatic shut-off 

valves at the tank compartment of the vehicle(s). 
 

9. All vehicles used for transport shall be operated and maintained so as to be in compliance with all 
state and federal regulations and not present a hazard to human health or the environment through 
unsafe vehicle conditions.  The permittee is responsible for the operation and maintenance of all 
vehicles operated under this permit. 

 
10. All transporters shall at all times maintain commercial automobile liability insurance with a combined 

single limit of at least One Hundred Thousand Dollars ($100,000). Permittee shall maintain a current 
copy of a Certificate of Insurance demonstrating compliance with this requirement on file with the 
Department’s Groundwater Discharges Section (GWDS). 

 
11. All transporters shall maintain a current copy of their plan for the prevention, control, and cleanup 

of accidental discharges on file with the Department’s GWDS.   
 

12. Any spill greater than 25 gallons shall be reported to the Department’s GWDS in writing within five 
days of the incident and shall include the date, time, location, and measures taken to contain and 
clean spill. 

 
13. All transporters of sludge shall adhere to the following conditions: 
 

a. Liquid sludge (less than 15% solids) shall be transported in watertight vessels such as tank trucks 
or other vessels which can provide equivalent protection against spills and leakage. 

 
b. Sludge cake (15% - 35% solids) shall be transported in watertight boxes, such as dump trucks, 

properly sealed to prevent leaks, or cement type vehicles.  When sludge cake is transported in 
dump trucks the following standards shall be met: 

 
i) The trucks shall be equipped with splash guards firmly attached horizontally at the front 

and rear of the trailer; 
 

ii) Each splash guard shall cover at least 25% of the trailer's open area; and 
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iii) A minimum two feet of freeboard shall be maintained between the sludge and the top of 
the trailer unless the top of the trailer is completely sealed. 

 
c. Dried sludge (greater than 35% solids) may be transported in open boxes, such as dump trucks, 

which are properly sealed to prevent leakage.  The trucks shall be covered with tarps or the 
equivalent. 

 
14. All individuals who will be responsible for the removal of the solid and liquid contents of septic tanks, 

cesspools, seepage pits, grease traps, holding tanks, portable toilets or any other individual 
residential on-site wastewater treatment and disposal system shall maintain a Class F Liquid Waste 
Hauler License (Class F License). While performing any Class F License related work, the Class F 
Licensee shall keep a copy of their Class F License identification card available for verification. 

 
15. All transporters of septage shall pump on-site wastewater treatment and disposal systems according 

to the State of Delaware Regulations Governing the Design, Installation and Operation of On-Site 
Wastewater Treatment and Disposal Systems, amended January 11, 2014. 

 
16. The only repairs a Class F Licensee is authorized to perform are the following: repair, add or replace 

septic tank and/or holding tank risers, baffles, lids, distribution box lids and effluent filters. No other 
repairs are authorized to be performed except by a Class E System Contractor who must first obtain 
a Repair Permit from the Department’s GWDS. 

 
17. All transporters are prohibited from pumping out grease traps without first entering into a Grease 

Trap Maintenance Contract with the property owner.  A copy of the contract document must be 
submitted to the Department’s GWDS within 15 days of signing the contract. Permittee may not 
enter into a Grease Trap Maintenance Contract unless the permittee has an authorized facility to 
dispose of grease trap waste identified in this permit. Co-mingling of septage and grease trap waste 
is prohibited, unless specifically approved, in writing, by the authorized facility(ies) that will be 
receiving the grease trap waste. If a “Grease Trap Maintenance Contract” is voided by either party, 
the permittee shall notify the Department’s GWDS in writing within 30 days. 

 
18. Class F Licensees are prohibited from pumping out holding tanks without first entering into a 

Sewage Holding Tank Maintenance Contract with the property owner. A copy of the contract 
document must be submitted to the Department’s GWDS within 15 days of signing the contract. If 
a Sewage Holding Tank Maintenance Contract is voided by either party, the permittee shall notify 
the Department’s GWDS in writing within 30 days. 

 
19. If the permittee is transporting Septage, Holding Tank Waste, or Municipal and/or Industrial 

Biosolids & Sludge from Package Treatment Plants, the permittee shall maintain a bond, or other 
security in a form approved by the Department’s GWDS, in the amount of Five Thousand Dollars 
($5,000) on file with the Department’s GWDS. The bond shall be payable to the State of Delaware 
and the obligation of the bond shall be conditioned upon the fulfillment of all requirements related 
to the permit.  

 
20. No waste petroleum or non-domestic waste products may be collected or discharged by any waste 

transporter unless in accordance with a specific permit for these types of wastes. Transportation of 
liquid wastes containing any petroleum products will require a permit from the Division of Waste and 
Hazardous Substances (302-739-9400). 

 
21. This permit does not relieve the transporter of complying with any other applicable Federal, State 

or local regulations. 
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22. In the event that regulations or guidelines governing the activity authorized herein are revised, this 
permit may be reopened and modified after notice and opportunity for a public hearing.  At that time, 
additional limitations, requirements, and/or special conditions may be included in the permit. 

 
23. This permit may be suspended or revoked for violation of any of these permit conditions, Department 

regulations, orders of the Secretary, provisions of the Environmental Protection Act of l973 (7 Del. 
C., Chapter 60), or failure to pay applicable Department fees.   

 
24. A complete renewal application must be submitted to the Department’s GWDS at least 45 days prior 

to the expiration of this permit to ensure renewal prior to expiration. 
 

25. Pursuant to House Bill No. 360, June 25, 1991, Permittees are required to pay an annual permit fee 
of Four Hundred Fifty Dollars ($450.00), payable to the State of Delaware.  An annual fee invoice 
will be mailed to each permittee, to the address on file. This fee is due October 1st of each calendar 
year.  Non-payment of the annual fee shall result in revocation of this Permit. 

 
26. All persons who will be responsible for the removal of the solid and liquid contents of septic tanks 

shall ensure that the required quarterly reports documenting the location, 911 mailing address and 
amount of septage removed (in total gallons) from each septic tank pumped out in Delaware are 
furnished to the GWDS. 

 
27. Waste materials which are transported to a landfill, recycling center, composting facility, or a 

Delaware Solid Waste Authority (DSWA) facility must obtain a Solid Waste transporter permit from 
the Division of Waste and Hazardous Substances.  A Non-Hazardous Liquid Waste Transporter 
Permit does not relieve a transporter from having to obtain a Solid Waste transporter permit in those 
circumstances. 

 
 
Signed,  
 
 

 
Katharyn Potter, MS 
Environmental Engineer 
Groundwater Discharges Section
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APPENDIX B 

BARRS REPORTING 



Facility : Permit:

Name Permit #

Address Issued

City/St.

Zip Expires

Phone

Watershed Broadkill Reporting

Year

 

Biosolids received out of state ( Y/N ) N

Biosolids sent out of state ( Y/N ) Y

Personal:

Operator- in- Charge    Responsible  Official

Name Name

Title Title

License # License #

Grade Grade 

Phone Phone

Fax Fax

E-Mail E-Mail

Biosolids/Residuals Contact Person

Name

Title

License #

Grade 

Phone

Fax

E-Mail

II

(302) 684-4221

(302) 684-1850

gerry@cleandelaware.com

(302) 684-1850

gerry@cleandelaware.com

Gerry Desmond

General Manager

514

II

(302) 684-4221

(302) 684-4221

12/31/2021

2021

Gerry Desmond

General Manager

514

Milton, DE

19968

Delaware Biosolids and Residuals Reporting System (BARRS)

Land Application Facility Information Sheet

P.O. Box 123

Clean Delaware

1/1/2017

1702-S-03

Page 1 of 1 Version 12/3/15



Facility : Permit:

Name Permit # AGU 1702 S-03

Address Issued

City/St.

Zip Expires

Phone

Watershed Reporting

Year

 

Biosolids received out of state ( Y/N ) N

Biosolids sent out of state ( Y/N ) Y

Personal:

Operator- in- Charge    Responsible  Official

Name Name

Title Title

License # License #

Grade Grade 

Phone Phone

Fax Fax

E-Mail E-Mail

Biosolids/Residuals Contact Person

Name

Title

License #

Grade 

Phone

Fax

E-Mail

same

302-684-1850

gerry@cleandelaware.com

sameGerry Desmond

Delaware Biosolids and Residuals Reporting System (BARRS)

Land Application Facility Information Sheet

P.O. Box 123

Clean Delaware, LLC

1/1/2017

12/31/2021

302-684-4221

General Manager

Milton, DE  

19968

302-684-4221

2021

514

II
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Pathogen Reduction Facility 2021

Class A (PFRP) Class B (PSRP)

Material Number(s) Material Number(s)

4,5

1,5

No Pathogen Reduction Material Number(s)

Part V Wastes           2,3

Vector Attraction Reduction Method Used Material Number(s) List of Materials 

1

2

3

4

5

1 6

7

8

4,5 9

          2,3 10

11

12

** Attach all Pathogen Reduction and Vector Attraction Reduction documentation for the reporting year  to demonstrate compliance.

Selbyville

Clean Delaware liquid sludge

Dogfishhead brewery waste

         (b) heat drying

         (c) heat treatment

         (d) themophillic aerobic digestion

         (e) bata ray irradiation

         (f) gamma ray irradiation

       (e)  lime stabilization 

Option 3 (aerobic process, with bench scale demonstration)

       (d)  composting

Option 1 (minimum 38 percent reduction in volatile solids)

Option 2 (anaerobic process, with bench-scale demonstration)

Alternative 5 (indicate which PFRP)

         (a) composting

Alternative 3 (attach PSRP equivalent)

Pathogen and Vector Sheet - Land Application 

Clean Delaware, LLC

Alternative 1 (geometric mean of 7 samples)

Alternative 2 (indicate which PSRP)

Alternative 1 (+ elevated temp for specified time)

Alternative 2 (+ pH adjust for specified time/temp 

Monitoring Year

       (a)  aerobic digestion

       (b)  air drying

       (c) anaerobic digestion

Option 4 (specific oxygen uptake rate (SOUR), aerobically digested)

         (g) pasteurization

Alternative 6 (attach PFRP equivalent documentation)

Alternative 3 (+ virus and helminth criteria)

Alternative 4 (+ other virus and helminth criteria)

Clean Delaware spray effluent

Grease

Option 10 (incorporation into soil in accordance with permit)

Option 5 (aerobic process plus raised temperature)

Option 6 (raise pH to 12 and retain at 11.5)

Option 7 (75% solids with no unstabilized solids)

Option 8 (90% solids with unstabilized solids)

Option 9 (injection below land surface w/significant soil coverage)
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      Facility    Permit No. 2021

Field Total Acres

Pounds

Material Gallons lbs/gal Cal Wet lbs Wet lbs % Solids Dry Lbs Dry Tons Org N Ammonia* N02+N03 Org N

1 8.34 0 0 0.00 0 0 0 0

2 8.34 0 0 0.0 0 0 0 0

3 8.34 0 0 0.0 0 0 0 0

4 8.34 0 0 0.0 0 0 0 0

5 8.34 0 0 0.0 0 0 0 0

6 8.34 0 0 0.0 0 0 0 0

7 8.34 0 0 0.0 0 0 0 0

8 8.34 0 0 0.0 0 0 0 0

9 8.34 0 0 0.0 0 0 0 0

10 8.34 0 0 0.0 0 0 0 0

Gallons Wet lbs Dry Lbs Dry Tons Total Org N

Yearly Field Totals 0 0 0 0 0

Material Org N Ammonia* N02+N03 PAN/Org N P K Min Factor** PAN Org N P K Tot. PAN**

1 0 0 0 0 0 0

2 0 0 0 0 0 0

3 0 0 0 0 0 0

4 0 0 0 0 0 0

5 0 0 0 0 0 0

6 0 0 0 0 0 0

7 0 0 0 0 0 0

8 0 0 0 0 0 0

9 0 0 0 0 0 0

10 0 0 0 0 0 0

PAN Org N P K Tot. PAN**

                            Yearly Field Totals 0 0 0 0

       Applied  Acres

Field Summary Sheet - Land Application (1 Per Field)

                                        Percent *** Pounds

PPM (no data entry)APPLIED

Clean Delaware, LLC AGU 1702 S-03      Application Year
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Field 0       Acres Applied 0

Material Arsenic Cadmium Chromium Copper Lead Mercury Molybdenum Nickel Selenium Zinc

1 0 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

#DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! pounds/ac

2 0 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

#DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! pounds/ac

3 0 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

#DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! pounds/ac

4 0 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

#DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! pounds/ac

5 0 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

#DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! pounds/ac

6 0 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

#DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! pounds/ac

7 0 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

#DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! pounds/ac

8 0 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

#DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! pounds/ac

9 0 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

#DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! pounds/ac

10 0 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

#DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! pounds/ac

 Yearly Totals #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! pounds/ac

Previous Totals pounds/ac

Cumulative Totals #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! pounds/ac

Cumulative Totals #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! kg/ha

Metals Sheet (1 Per Field)

PPM

Page 2 of 3 Version 7/18/13



Field            Acres Applied 0

Mineralized Nitrogen***

0

 Lbs PAN per Acre #DIV/0!

Org. N Mineralized Mineralized N.  Lbs P per Acre #DIV/0!

In 2021 Times (x) Kmin** Equals (=) Towards 2021  Lbs K per Acre #DIV/0!

From 2020 0

From 2019 0  Dry tons material ac. #DIV/0!

From 2018 0

      Total  mineralized nitrogen (previous 3 years ) 0

Additional Nutrients Applied (Nutrients from Fertilizer)

Total pounds of nitrogen from other sources 

Total pounds of phosphorus from other sources 

Total pounds of potassium from other sources

Organic N. Mineralization from 2021 Credited Towards Future Years

Amount of Organic Nitrogen Left to Mineralize for 2022 0

Amount of Organic Nitrogen Left to Mineralize for 2023 0

Amount of Organic Nitrogen Left to Mineralize for 2024 0

** Kmin = Mineralization factors Other

Time /Yrs Unstabilized Aerobic Anaerobic Compost Enter Info

This Year 0-1 0.4 0.30 0.20 0.10

Last Year 1-2 0.2 0.15 0.10 0.05

2 Years Ago 2-3 0.1 0.08 0.05 0.03

3 Years Ago 3-4 0.05 0.04 0.03 0.03

       Note:  Other mineralization factors may be used with DNREC aproval 

**** PPM / 10,000 is equal to percent P205 X 0.44 is equal to P

Percent X 10,000 is equal to PPM

Version 10/23/14

0

Total lbs organic N applied this yr. (Organic N X Mineralization factor**) for this year

TOTAL NUTRIENTS APPLIED

TO FIELD THIS YEAR

Notes

Page 3 of 3 Version 7/18/13



    Facility     Total  Acres      Application Acres

Field 2021

Crop: Uptake*:              Lbs per Bushel 

Crop #1 Crop #2 Crop #3 N P K

Crop(s) Grown Corn 1 0.18 0.25

Soybean 3.8 0.44 1.25

1st Wheat 1.3 0.22 0.29

2nd Barley 1 0.18 0.25

3rd Oats 0.7 0.13 0.2

       Estimated  Yield / AC 0.0 0.0 0.0 Rye 1 0.22 0.2

Insert Crop Uptake Information - Uptake in lbs per bushel or lbs per ton

          Actual Yield / AC

      Month Crop Planted?

      Month Crop Harvested? Portion of crop(s) harvested

Crop(s) for human consumption?  (Y/N)

Next ReportingYear: Periods of Land Application?

Planned Crop(s)

Proposed maximum PAN application rate (next year) 300 lb/ac

Crop #1 Crop #2 Crop #3 Crop #1 Crop #2 Crop #3 Crop #1 Crop #2 Crop #3

Crop Uptake Factor

Estimated Uptake/Ac 0 0 0 0 0 0 0 0 0

Tot LBS PAN/AC applied

*    A more complete crop library may be obtained from your county extension office.

  Notes:

Nitrogen

Clean Delaware, LLC

    Application Year

Phosphorus

0 0

Amount Over (+)/Under (-) 0

Pounds PAN app./Acre 2019

Amount Over (+)/Under (-)

Crop uptake/Acre 2019

Pounds PAN app./Acre 2020

0

0 0

Total Estimated Uptake/AC

Crop uptake/Acre 2020

Amount Over(+)/Under(-)

0

 Crop Report Sheet (1 Per Field)

Potassium

In bushels/tons per acre3 highest of past 5 yields

0

or UD Extension rec. yield

0

0

0

0

Page 1 of 1 Version 7/18/13



Permit No. AGU 1702 S-03 Facility     Sampling Frequency Requirements Met ( Y/N ) Y

Material Analyzed                  Approved  Methods (Y/N) Y        Priority Pollutant  This Year (Y/N) N

Metals Required ( Y/N ) Y           Results in Dry Weight ( Y/N ) Y           Monitoring Year 2021 Last Priority Pollutant Test 2019

       1st Period         2nd   Period         3rd Period        4th Period

PARAMETERS Results Units Results Units Results Units Results Units

Moisture content % 95.25 % 94.79 % 94.64 % %

Total Nitrogen as N % 0.092 % 0.0952 % 0.0906 % %

Organic Nitrogen  % 0.0712 % 0.0721 % 0.0706 % %

Ammonium as N  % 0.021 % 0.0231 % 0.02 % %

Nitrate Nitrogen as N % % % % %

Solids % 4.72 % 5.21 % 5.36 % %

Phosphorus  % 0.035 % 0.033 % 0.0424 % %

Potassium % 0.00965 % 0.00815 % 0.0086 % %

Volatile Solids % 2.46 % % % %

pH 11.5 S.U. 11.6 S.U. 11.5 S.U. S.U.

Arsenic 0.0859 (ppm) (ppm) (ppm) (ppm)

Cadmium 0.0432 (ppm) (ppm) (ppm) (ppm)

Chromium 0.359 (ppm) (ppm) (ppm) (ppm)

Copper 9.61 (ppm) (ppm) (ppm) (ppm)

Lead 0.406 (ppm) (ppm) (ppm) (ppm)

Mercury 0 (ppm) (ppm) (ppm) (ppm)

Molybdenum 0.0449 (ppm) (ppm) (ppm) (ppm)

Nickel 0.298 (ppm) (ppm) (ppm) (ppm)

Selenium 0.0889 (ppm) (ppm) (ppm) (ppm)

Zinc 37.9 (ppm) (ppm) (ppm) (ppm)

Fecal Coliform Mpn-Cfu/g Mpn-Cfu/g Mpn-Cfu/g Mpn-Cfu/g

Salmonella Mpn-Cfu/4g Mpn-Cfu/4g Mpn-Cfu/4g Mpn-Cfu/4g

PCB's (ppm) (ppm) (ppm) (ppm)

Cyanide ppm

Sodium ppm

Calcium ppm

Magnesium ppm

Parameter E

Parameter F 

Sample Date 5/24/2021 Sample Date Sample Date Sample Date

Monitoring Data Sheet - Land Application (One Sheet per Material Applied)

Clean Delaware, LLC

Clean Delaware Liquid Sludge

Page 1 of 3 Version 7/18/13



Permit No. AGU 1702 S-03 Facility           Monitoring Year 2021

Material Analyzed 

       5th Period        6th   Period         7th Period        8th Period

PARAMETERS Results Units Results Units Results Units Results Units

Moisture content % % % % %

Total Nitrogen as N % % % % %

Organic Nitrogen  % % % % %

Ammonium as N  % % % % %

Nitrate Nitrogen as N % % % % %

Solids % % % % %

Phosphorus  % % % % %

Potassium % % % % %

Volatile Solids % % % % %

pH S.U. S.U. S.U. S.U.

Arsenic (ppm) (ppm) (ppm) (ppm)

Cadmium (ppm) (ppm) (ppm) (ppm)

Chromium (ppm) (ppm) (ppm) (ppm)

Copper (ppm) (ppm) (ppm) (ppm)

Lead (ppm) (ppm) (ppm) (ppm)

Mercury (ppm) (ppm) (ppm) (ppm)

Molybdenum (ppm) (ppm) (ppm) (ppm)

Nickel (ppm) (ppm) (ppm) (ppm)

Selenium (ppm) (ppm) (ppm) (ppm)

Zinc (ppm) (ppm) (ppm) (ppm)

Fecal Coliform Mpn-Cfu/g Mpn-Cfu/g Mpn-Cfu/g Mpn-Cfu/g

Salmonella Mpn-Cfu/4g Mpn-Cfu/4g Mpn-Cfu/4g Mpn-Cfu/4g

PCB's (ppm) (ppm) (ppm) (ppm)

Parameter A

Parameter B

Parameter C

Parameter D

Parameter E

Parameter F 

Sample Date Sample Date Sample Date Sample Date

Clean Delaware, LLC

Clean Delaware Liquid Sludge

Page 2 of 3 Version 7/18/13

Monitoring Data Sheet - Land Application (One Sheet per Material Applied)



Permit No. AGU 1702 S-03 Facility           Monitoring Year 2021

Material Analyzed 

       9th Period        10th   Period         11th Period        12th Period # Events

PARAMETERS Results Units Results Units Results Units Results Units XXXXXXX Average Maximum

Moisture content % % % % % 3 94.89 95.25

Total Nitrogen as N % % % % % 3 0.09 0.0952

Organic Nitrogen  % % % % % 3 0.07 0.0721

Ammonium as N  % % % % % 3 0.02 0.0231

Nitrate Nitrogen as N % % % % % 0 #DIV/0! 0

Solids % % % % % 3 5.10 5.36

Phosphorus  % % % % % 3 0.04 0.0424

Potassium % % % % % 3 0.01 0.00965

Volatile Solids % % % % % 1 2.46 2.46

pH S.U. S.U. S.U. S.U. 3 11.53 11.6

Arsenic (ppm) (ppm) (ppm) (ppm) 1 0.09 0.0859

Cadmium (ppm) (ppm) (ppm) (ppm) 1 0.04 0.0432

Chromium (ppm) (ppm) (ppm) (ppm) 1 0.36 0.359

Copper (ppm) (ppm) (ppm) (ppm) 1 9.61 9.61

Lead (ppm) (ppm) (ppm) (ppm) 1 0.41 0.406

Mercury (ppm) (ppm) (ppm) (ppm) 1 0.00 0

Molybdenum (ppm) (ppm) (ppm) (ppm) 1 0.04 0.0449

Nickel (ppm) (ppm) (ppm) (ppm) 1 0.30 0.298

Selenium (ppm) (ppm) (ppm) (ppm) 1 0.09 0.0889

Zinc (ppm) (ppm) (ppm) (ppm) 1 37.90 37.9

Fecal Coliform Mpn-Cfu/g Mpn-Cfu/g Mpn-Cfu/g Mpn-Cfu/g 0 #DIV/0! 0

Salmonella Mpn-Cfu/4g Mpn-Cfu/4g Mpn-Cfu/4g Mpn-Cfu/4g 0 #DIV/0! 0

PCB's (ppm) (ppm) (ppm) (ppm) 0 #DIV/0! 0

Parameter A 0 #DIV/0! 0

Parameter B 0 #DIV/0! 0

Parameter C 0 #DIV/0! 0

Parameter D 0 #DIV/0! 0

Parameter E 0 #DIV/0! 0

Parameter F 0 #DIV/0! 0

Sample Date Sample Date Sample Date Sample Date

  Notes:

Clean Delaware Liquid Sludge

Cumulative Total

Page 3 of 3 Version 7/18/13

Monitoring Data Sheet - Land Application (One Sheet per Material Applied)

Clean Delaware, LLC



Permit No. AGU 1702 S-03 Facility     Sampling Frequency Requirements Met ( Y/N ) Y

Material Analyzed                  Approved  Methods (Y/N) Y        Priority Pollutant  This Year (Y/N) N

Metals Required ( Y/N ) Y           Results in Dry Weight ( Y/N ) Y           Monitoring Year 2021 Last Priority Pollutant Test 2019

       1st Period         2nd   Period         3rd Period        4th Period

PARAMETERS Results Units Results Units Results Units Results Units

Moisture content % 99.7 % 99.8 % % %

Total Nitrogen as N % 10.3 % 0.906 % % %

Organic Nitrogen  % 5.82 % 0.393 % % %

Ammonium as N  % 4.49 % 0.454 % % %

Nitrate Nitrogen as N % 0.018 % 0.0587 % % %

Solids % 0.3 % 0.22 % % %

Phosphorus  % 0.243 % 0.128 % % %

Potassium % 1.26 % 0.782 % % %

Volatile Solids % % 0.024 % % %

pH 12.3 S.U. 11.8 S.U. S.U. S.U.

Arsenic (ppm) 0.934 (ppm) (ppm) (ppm)

Cadmium (ppm) (ppm) (ppm) (ppm)

Chromium (ppm) 0.929 (ppm) (ppm) (ppm)

Copper (ppm) 22.5 (ppm) (ppm) (ppm)

Lead (ppm) 0.842 (ppm) (ppm) (ppm)

Mercury (ppm) (ppm) (ppm) (ppm)

Molybdenum (ppm) (ppm) (ppm) (ppm)

Nickel (ppm) (ppm) (ppm) (ppm)

Selenium (ppm) (ppm) (ppm) (ppm)

Zinc (ppm) 61.1 (ppm) (ppm) (ppm)

Fecal Coliform Mpn-Cfu/g Mpn-Cfu/g Mpn-Cfu/g Mpn-Cfu/g

Salmonella Mpn-Cfu/4g Mpn-Cfu/4g Mpn-Cfu/4g Mpn-Cfu/4g

PCB's (ppm) (ppm) (ppm) (ppm)

Cyanide ppm

Sodium ppm

Calcium ppm

Magnesium ppm

Parameter E

Parameter F 

Sample Date 3/18/2021 Sample Date 5/24/2021 Sample Date 8/19/2021 Sample Date

Version 7/18/13

Monitoring Data Sheet - Land Application (One Sheet per Material Applied)

Clean Delaware Spray

Clean Delaware, LLC

Page 1 of 3



Permit No. AGU 1702 S-03 Facility           Monitoring Year 2021

Material Analyzed 

       5th Period        6th   Period         7th Period        8th Period

PARAMETERS Results Units Results Units Results Units Results Units

Moisture content % % % % %

Total Nitrogen as N % % % % %

Organic Nitrogen  % % % % %

Ammonium as N  % % % % %

Nitrate Nitrogen as N % % % % %

Solids % % % % %

Phosphorus  % % % % %

Potassium % % % % %

Volatile Solids % % % % %

pH S.U. S.U. S.U. S.U.

Arsenic (ppm) (ppm) (ppm) (ppm)

Cadmium (ppm) (ppm) (ppm) (ppm)

Chromium (ppm) (ppm) (ppm) (ppm)

Copper (ppm) (ppm) (ppm) (ppm)

Lead (ppm) (ppm) (ppm) (ppm)

Mercury (ppm) (ppm) (ppm) (ppm)

Molybdenum (ppm) (ppm) (ppm) (ppm)

Nickel (ppm) (ppm) (ppm) (ppm)

Selenium (ppm) (ppm) (ppm) (ppm)

Zinc (ppm) (ppm) (ppm) (ppm)

Fecal Coliform Mpn-Cfu/g Mpn-Cfu/g Mpn-Cfu/g Mpn-Cfu/g

Salmonella Mpn-Cfu/4g Mpn-Cfu/4g Mpn-Cfu/4g Mpn-Cfu/4g

PCB's (ppm) (ppm) (ppm) (ppm)

Parameter A

Parameter B

Parameter C

Parameter D

Parameter E

Parameter F 

Sample Date Sample Date Sample Date Sample Date

Version 7/18/13Page 2 of 3

Monitoring Data Sheet - Land Application (One Sheet per Material Applied)

Clean Delaware, LLC

Clean Delaware Spray



Permit No. AGU 1702 S-03 Facility           Monitoring Year 2021

Material Analyzed 

       9th Period        10th   Period         11th Period        12th Period # Events

PARAMETERS Results Units Results Units Results Units Results Units XXXXXXX Average Maximum

Moisture content % % % % % 2 99.75 99.8

Total Nitrogen as N % % % % % 2 5.60 10.3

Organic Nitrogen  % % % % % 2 3.11 5.82

Ammonium as N  % % % % % 2 2.47 4.49

Nitrate Nitrogen as N % % % % % 2 0.04 0.0587

Solids % % % % % 2 0.26 0.3

Phosphorus  % % % % % 2 0.19 0.243

Potassium % % % % % 2 1.02 1.26

Volatile Solids % % % % % 1 0.02 0.024

pH S.U. S.U. S.U. S.U. 2 12.05 12.3

Arsenic (ppm) (ppm) (ppm) (ppm) 1 0.93 0.934

Cadmium (ppm) (ppm) (ppm) (ppm) 0 #DIV/0! 0

Chromium (ppm) (ppm) (ppm) (ppm) 1 0.93 0.929

Copper (ppm) (ppm) (ppm) (ppm) 1 22.50 22.5

Lead (ppm) (ppm) (ppm) (ppm) 1 0.84 0.842

Mercury (ppm) (ppm) (ppm) (ppm) 0 #DIV/0! 0

Molybdenum (ppm) (ppm) (ppm) (ppm) 0 #DIV/0! 0

Nickel (ppm) (ppm) (ppm) (ppm) 0 #DIV/0! 0

Selenium (ppm) (ppm) (ppm) (ppm) 0 #DIV/0! 0

Zinc (ppm) (ppm) (ppm) (ppm) 1 61.10 61.1

Fecal Coliform Mpn-Cfu/g Mpn-Cfu/g Mpn-Cfu/g Mpn-Cfu/g 0 #DIV/0! 0

Salmonella Mpn-Cfu/4g Mpn-Cfu/4g Mpn-Cfu/4g Mpn-Cfu/4g 0 #DIV/0! 0

PCB's (ppm) (ppm) (ppm) (ppm) 0 #DIV/0! 0

Parameter A 0 #DIV/0! 0

Parameter B 0 #DIV/0! 0

Parameter C 0 #DIV/0! 0

Parameter D 0 #DIV/0! 0

Parameter E 0 #DIV/0! 0

Parameter F 0 #DIV/0! 0

Sample Date Sample Date Sample Date Sample Date

  Notes: Organic Nitrgen unusually high in 3rd quarter testing

Version 7/18/13Page 3 of 3

Cumulative Total

Clean Delaware, LLC

Clean Delaware Spray

Monitoring Data Sheet - Land Application (One Sheet per Material Applied)



Permit No. 1202-S-03 Facility     Sampling Frequency Requirements Met ( Y/N ) Y

Material Analyzed                  Approved  Methods (Y/N) Y        Priority Pollutant  This Year (Y/N) N

Metals Required ( Y/N ) N           Results in Dry Weight ( Y/N ) N           Monitoring Year 2015 Last Priority Pollutant Test N/A

       1st Period         2nd   Period         3rd Period        4th Period

PARAMETERS Results Units Results Units Results Units Results Units

Moisture content % 99.8 % % 99.9 % 99.8 %

Total Nitrogen as N % 422 ppm ppm 121 ppm 111 ppm

Organic Nitrogen  % 325 ppm ppm 6.3 ppm 9.4 ppm

Ammonium as N  % 0.23 ppm ppm 115 ppm 99 ppm

Nitrate Nitrogen as N % 41 ppm ppm ppm 2.48 ppm

Solids % 0.165 % % 0.1 % 0.2 %

Phosphorus  % 51.5 ppm ppm 25.2 ppm 26.1 ppm

Potassium % 71.4 ppm ppm 68.2 ppm 72.3 ppm

Volatile Solids % % % % %

pH 7.35 S.U. S.U. 7.53 S.U. 7.79 S.U.

Arsenic (ppm) (ppm) (ppm) (ppm)

Cadmium (ppm) (ppm) (ppm) (ppm)

Chromium (ppm) (ppm) (ppm) (ppm)

Copper (ppm) (ppm) (ppm) (ppm)

Lead (ppm) (ppm) (ppm) (ppm)

Mercury (ppm) (ppm) (ppm) (ppm)

Molybdenum (ppm) (ppm) (ppm) (ppm)

Nickel (ppm) (ppm) (ppm) (ppm)

Selenium (ppm) (ppm) (ppm) (ppm)

Zinc (ppm) (ppm) (ppm) (ppm)

Fecal Coliform Mpn-Cfu/g Mpn-Cfu/g Mpn-Cfu/g Mpn-Cfu/g

Salmonella Mpn-Cfu/4g Mpn-Cfu/4g Mpn-Cfu/4g Mpn-Cfu/4g

PCB's (ppm) (ppm) (ppm) (ppm)

Parameter A ppm

Parameter B

Parameter C

Parameter D

Parameter E

Parameter F 

Sample Date 2/10/2021 Sample Date Sample Date 6/3/2021 Sample Date 7/8/2021

Version 12/3/15

Monitoring Data Sheet - Land Application (One Sheet per Material Applied)

Dogfishhead brewery waste

Clean Delaware

Page 1 of 3



Permit No. 1202-S-03 Facility           Monitoring Year 2015

Material Analyzed 

       5th Period        6th   Period         7th Period        8th Period

PARAMETERS Results Units Results Units Results Units Results Units

Moisture content % 99.8 % % % %

Total Nitrogen as N % 141 ppm ppm ppm ppm

Organic Nitrogen  % 23.9 ppm ppm ppm ppm

Ammonium as N  % 117 ppm ppm ppm ppm

Nitrate Nitrogen as N % 0 ppm ppm ppm ppm

Solids % 0.163 % % % %

Phosphorus  % 28.4 ppm ppm ppm ppm

Potassium % 69.5 ppm ppm ppm ppm

Volatile Solids % % % % %

pH 7.77 S.U. S.U. S.U. S.U.

Arsenic (ppm) (ppm) (ppm) (ppm)

Cadmium (ppm) (ppm) (ppm) (ppm)

Chromium (ppm) (ppm) (ppm) (ppm)

Copper (ppm) (ppm) (ppm) (ppm)

Lead (ppm) (ppm) (ppm) (ppm)

Mercury (ppm) (ppm) (ppm) (ppm)

Molybdenum (ppm) (ppm) (ppm) (ppm)

Nickel (ppm) (ppm) (ppm) (ppm)

Selenium (ppm) (ppm) (ppm) (ppm)

Zinc (ppm) (ppm) (ppm) (ppm)

Fecal Coliform Mpn-Cfu/g Mpn-Cfu/g Mpn-Cfu/g Mpn-Cfu/g

Salmonella Mpn-Cfu/4g Mpn-Cfu/4g Mpn-Cfu/4g Mpn-Cfu/4g

PCB's (ppm) (ppm) (ppm) (ppm)

Parameter A

Parameter B

Parameter C

Parameter D

Parameter E

Parameter F 

Sample Date 8/6/2021 Sample Date Sample Date Sample Date

Version 12/3/15Page 2 of 3

Monitoring Data Sheet - Land Application (One Sheet per Material Applied)

Clean Delaware

Dogfishhead brewery waste



Permit No. 1202-S-03 Facility           Monitoring Year 2015

Material Analyzed 

       9th Period        10th   Period         11th Period        12th Period # Events

PARAMETERS Results Units Results Units Results Units Results Units XXXXXXX Average Maximum

Moisture content % % % % % 4 99.83 99.9

Total Nitrogen as N % ppm ppm ppm ppm 4 198.75 422

Organic Nitrogen  % ppm ppm ppm ppm 4 91.15 325

Ammonium as N  % ppm ppm ppm ppm 4 82.81 117

Nitrate Nitrogen as N % ppm ppm ppm ppm 3 14.49 41

Solids % % % % % 4 0.16 0.2

Phosphorus  % ppm ppm ppm ppm 4 32.80 51.5

Potassium % ppm ppm ppm ppm 4 70.35 72.3

Volatile Solids % % % % % 0 #DIV/0! 0

pH S.U. S.U. S.U. S.U. 4 7.61 7.79

Arsenic (ppm) (ppm) (ppm) (ppm) 0 #DIV/0! 0

Cadmium (ppm) (ppm) (ppm) (ppm) 0 #DIV/0! 0

Chromium (ppm) (ppm) (ppm) (ppm) 0 #DIV/0! 0

Copper (ppm) (ppm) (ppm) (ppm) 0 #DIV/0! 0

Lead (ppm) (ppm) (ppm) (ppm) 0 #DIV/0! 0

Mercury (ppm) (ppm) (ppm) (ppm) 0 #DIV/0! 0

Molybdenum (ppm) (ppm) (ppm) (ppm) 0 #DIV/0! 0

Nickel (ppm) (ppm) (ppm) (ppm) 0 #DIV/0! 0

Selenium (ppm) (ppm) (ppm) (ppm) 0 #DIV/0! 0

Zinc (ppm) (ppm) (ppm) (ppm) 0 #DIV/0! 0

Fecal Coliform Mpn-Cfu/g Mpn-Cfu/g Mpn-Cfu/g Mpn-Cfu/g 0 #DIV/0! 0

Salmonella Mpn-Cfu/4g Mpn-Cfu/4g Mpn-Cfu/4g Mpn-Cfu/4g 0 #DIV/0! 0

PCB's (ppm) (ppm) (ppm) (ppm) 0 #DIV/0! 0

Parameter A 0 #DIV/0! 0

Parameter B 0 #DIV/0! 0

Parameter C 0 #DIV/0! 0

Parameter D 0 #DIV/0! 0

Parameter E 0 #DIV/0! 0

Parameter F 0 #DIV/0! 0

Sample Date Sample Date Sample Date Sample Date

  Notes: 4th and 5th period sampling converted from dry to wet

Version 12/3/15Page 3 of 3

Cumulative Total

Clean Delaware

Dogfishhead brewery waste

Monitoring Data Sheet - Land Application (One Sheet per Material Applied)



Permit No. AGU 1702 S-03 Facility     Sampling Frequency Requirements Met ( Y/N ) Y

Material Analyzed                  Approved  Methods (Y/N) Y        Priority Pollutant  This Year (Y/N) N

Metals Required ( Y/N ) N           Results in Dry Weight ( Y/N ) Y           Monitoring Year 2021 Last Priority Pollutant Test N/A

       1st Period         2nd   Period         3rd Period        4th Period

PARAMETERS Results Units Results Units Results Units Results Units

Moisture content % 98.5 % 99.6 % 99.5 % 96.5 %

Total Nitrogen as N % 4.48 % 0.767 % 1.12 % 0.938 %

Organic Nitrogen  % 4.46 % 0.767 % 1.1 % 0.76 %

Ammonium as N  % 0.02 % 0 % 0.01 % 0.18 %

Nitrate Nitrogen as N % 0 % 0 % 0 % 0 %

Solids % 1.45 % 0.429 % 0.498 % 3.5 %

Phosphorus  % 0.292 % 0.135 % 0.277 % 0.16 %

Potassium % 0.114 % 0.181 % % 0.304 %

Volatile Solids % % % % %

pH 5.03 S.U. 4.38 S.U. 4.99 S.U. 4.42 S.U.

Arsenic (ppm) (ppm) (ppm) (ppm)

Cadmium (ppm) (ppm) (ppm) (ppm)

Chromium (ppm) (ppm) (ppm) (ppm)

Copper (ppm) (ppm) (ppm) (ppm)

Lead (ppm) (ppm) (ppm) (ppm)

Mercury (ppm) (ppm) (ppm) (ppm)

Molybdenum (ppm) (ppm) (ppm) (ppm)

Nickel (ppm) (ppm) (ppm) (ppm)

Selenium (ppm) (ppm) (ppm) (ppm)

Zinc (ppm) (ppm) (ppm) (ppm)

Fecal Coliform Mpn-Cfu/g Mpn-Cfu/g Mpn-Cfu/g Mpn-Cfu/g

Salmonella Mpn-Cfu/4g Mpn-Cfu/4g Mpn-Cfu/4g Mpn-Cfu/4g

PCB's (ppm) (ppm) (ppm) (ppm)

Cyanide ppm

Iron  ppm

Parameter C

Parameter D

Parameter E

Parameter F 

Sample Date 1/18/2021 Sample Date 3/18/2021 Sample Date 5/24/2021 Sample Date 7/28/2021

Version 7/18/13

Monitoring Data Sheet - Land Application (One Sheet per Material Applied)

Grease (Restaurant)

Clean Delaware, LLC

Page 1 of 3



Permit No. AGU 1702 S-03 Facility           Monitoring Year 2021

Material Analyzed 

       5th Period        6th   Period         7th Period        8th Period

PARAMETERS Results Units Results Units Results Units Results Units

Moisture content % 99 % % % %

Total Nitrogen as N % 2.23 % % % %

Organic Nitrogen  % 2.02 % % % %

Ammonium as N  % 0.21 % % % %

Nitrate Nitrogen as N % % % % %

Solids % 1.05 % % % %

Phosphorus  % 0.164 % % % %

Potassium % 0.182 % % % %

Volatile Solids % 0.917 % % % %

pH 5.4 S.U. S.U. S.U. S.U.

Arsenic (ppm) (ppm) (ppm) (ppm)

Cadmium (ppm) (ppm) (ppm) (ppm)

Chromium (ppm) (ppm) (ppm) (ppm)

Copper (ppm) (ppm) (ppm) (ppm)

Lead (ppm) (ppm) (ppm) (ppm)

Mercury (ppm) (ppm) (ppm) (ppm)

Molybdenum (ppm) (ppm) (ppm) (ppm)

Nickel (ppm) (ppm) (ppm) (ppm)

Selenium (ppm) (ppm) (ppm) (ppm)

Zinc (ppm) (ppm) (ppm) (ppm)

Fecal Coliform Mpn-Cfu/g Mpn-Cfu/g Mpn-Cfu/g Mpn-Cfu/g

Salmonella Mpn-Cfu/4g Mpn-Cfu/4g Mpn-Cfu/4g Mpn-Cfu/4g

PCB's (ppm) (ppm) (ppm) (ppm)

Parameter A

Parameter B

Parameter C

Parameter D

Parameter E

Parameter F 

Sample Date 9/29/2021 Sample Date Sample Date Sample Date

Version 7/18/13Page 2 of 3

Monitoring Data Sheet - Land Application (One Sheet per Material Applied)

Clean Delaware, LLC

Grease (Restaurant)



Permit No. AGU 1702 S-03 Facility           Monitoring Year 2021

Material Analyzed 

       9th Period        10th   Period         11th Period        12th Period # Events

PARAMETERS Results Units Results Units Results Units Results Units XXXXXXX Average Maximum

Moisture content % % % % % 5 98.62 99.6

Total Nitrogen as N % % % % % 5 1.91 4.48

Organic Nitrogen  % % % % % 5 1.82 4.46

Ammonium as N  % % % % % 5 0.08 0.21

Nitrate Nitrogen as N % % % % % 4 0.00 0

Solids % % % % % 5 1.39 3.5

Phosphorus  % % % % % 5 0.21 0.292

Potassium % % % % % 4 0.20 0.304

Volatile Solids % % % % % 1 0.92 0.917

pH S.U. S.U. S.U. S.U. 5 4.84 5.4

Arsenic (ppm) (ppm) (ppm) (ppm) 0 #DIV/0! 0

Cadmium (ppm) (ppm) (ppm) (ppm) 0 #DIV/0! 0

Chromium (ppm) (ppm) (ppm) (ppm) 0 #DIV/0! 0

Copper (ppm) (ppm) (ppm) (ppm) 0 #DIV/0! 0

Lead (ppm) (ppm) (ppm) (ppm) 0 #DIV/0! 0

Mercury (ppm) (ppm) (ppm) (ppm) 0 #DIV/0! 0

Molybdenum (ppm) (ppm) (ppm) (ppm) 0 #DIV/0! 0

Nickel (ppm) (ppm) (ppm) (ppm) 0 #DIV/0! 0

Selenium (ppm) (ppm) (ppm) (ppm) 0 #DIV/0! 0

Zinc (ppm) (ppm) (ppm) (ppm) 0 #DIV/0! 0

Fecal Coliform Mpn-Cfu/g Mpn-Cfu/g Mpn-Cfu/g Mpn-Cfu/g 0 #DIV/0! 0

Salmonella Mpn-Cfu/4g Mpn-Cfu/4g Mpn-Cfu/4g Mpn-Cfu/4g 0 #DIV/0! 0

PCB's (ppm) (ppm) (ppm) (ppm) 0 #DIV/0! 0

Parameter A 0 #DIV/0! 0

Iron 0 #VALUE! 0

Parameter C 0 #DIV/0! 0

Parameter D 0 #DIV/0! 0

Parameter E 0 #DIV/0! 0

Parameter F 0 #DIV/0! 0

Sample Date Sample Date Sample Date Sample Date

  Notes:

Version 7/18/13Page 3 of 3

Cumulative Total

Clean Delaware, LLC

Grease (Restaurant)

Monitoring Data Sheet - Land Application (One Sheet per Material Applied)



Permit No. AGU 1702 S-03 Facility     Sampling Frequency Requirements Met ( Y/N ) Y

Material Analyzed                  Approved  Methods (Y/N) Y        Priority Pollutant  This Year (Y/N) N

Metals Required ( Y/N ) Y           Results in Dry Weight ( Y/N ) Y           Monitoring Year 2021 Last Priority Pollutant Test 2020

       1st Period         2nd   Period         3rd Period        4th Period

PARAMETERS Results Units Results Units Results Units Results Units

Moisture content % 97.32 % 97.03 % 97.15 % %

Total Nitrogen as N % 5.62 % 7.51 % 9.82 % %

Organic Nitrogen  % 5.58 % 7.49 % 9.77 % %

Ammonium as N  % 0.04 % 0 % 0.003 % %

Nitrate Nitrogen as N % 0 % 0.0218 % 0.0464 % %

Solids % 2.68 % 2.97 % 2.85 % %

Phosphorus  % 1.9 % 2.13 % 2.88 % %

Potassium % % % 0.482 % %

Volatile Solids % % % % %

pH 7.39 S.U. 7.61 S.U. 7.23 S.U. S.U.

Arsenic (ppm) (ppm) 7.29 (ppm) (ppm)

Cadmium (ppm) (ppm) 0.919 (ppm) (ppm)

Chromium (ppm) (ppm) 29.9 (ppm) (ppm)

Copper (ppm) (ppm) 191 (ppm) (ppm)

Lead (ppm) (ppm) 19.9 (ppm) (ppm)

Mercury (ppm) (ppm) 0.026 (ppm) (ppm)

Molybdenum (ppm) (ppm) 6.42 (ppm) (ppm)

Nickel (ppm) (ppm) 23.2 (ppm) (ppm)

Selenium (ppm) (ppm) 5.42 (ppm) (ppm)

Zinc (ppm) (ppm) 1030 (ppm) (ppm)

Fecal Coliform Mpn-Cfu/g Mpn-Cfu/g 26600 Mpn-Cfu/g 83700 Mpn-Cfu/g

Salmonella Mpn-Cfu/4g Mpn-Cfu/4g Mpn-Cfu/4g Mpn-Cfu/4g

PCB's (ppm) (ppm) (ppm) (ppm)

Cyanide ppm ppm

Sodium ppm

Calcium ppm

Magnesium ppm

Parameter E

Parameter F 

Sample Date 1/4/2021 Sample Date 1/7/2021 Sample Date 1/11/2021 Sample Date 1/11/2021

Monitoring Data Sheet - Land Application (One Sheet per Material Applied)

Selbyville

Clean Delaware, LLC

Page 1 of 3 Version 7/18/13



Permit No. AGU 1702 S-03 Facility           Monitoring Year 2021

Material Analyzed 

       5th Period        6th   Period         7th Period        8th Period

PARAMETERS Results Units Results Units Results Units Results Units

Moisture content % % % % %

Total Nitrogen as N % % % % %

Organic Nitrogen  % % % % %

Ammonium as N  % % % % %

Nitrate Nitrogen as N % % % % %

Solids % % % % %

Phosphorus  % % % % %

Potassium % % % % %

Volatile Solids % % % % %

pH S.U. S.U. S.U. S.U.

Arsenic (ppm) (ppm) (ppm) (ppm)

Cadmium (ppm) (ppm) (ppm) (ppm)

Chromium (ppm) (ppm) (ppm) (ppm)

Copper (ppm) (ppm) (ppm) (ppm)

Lead (ppm) (ppm) (ppm) (ppm)

Mercury (ppm) (ppm) (ppm) (ppm)

Molybdenum (ppm) (ppm) (ppm) (ppm)

Nickel (ppm) (ppm) (ppm) (ppm)

Selenium (ppm) (ppm) (ppm) (ppm)

Zinc (ppm) (ppm) (ppm) (ppm)

Fecal Coliform 120000 Mpn-Cfu/g Mpn-Cfu/g Mpn-Cfu/g Mpn-Cfu/g

Salmonella Mpn-Cfu/4g Mpn-Cfu/4g Mpn-Cfu/4g Mpn-Cfu/4g

PCB's (ppm) (ppm) (ppm) (ppm)

Parameter A

Parameter B

Parameter C

Parameter D

Parameter E

Parameter F 

Sample Date 1/11/2021 Sample Date Sample Date Sample Date

Monitoring Data Sheet - Land Application (One Sheet per Material Applied)

Clean Delaware, LLC

Selbyville

Version 7/18/13Page 2 of 3



Permit No. AGU 1702 S-03 Facility           Monitoring Year 2021

Material Analyzed 

       9th Period        10th   Period         11th Period        12th Period # Events

PARAMETERS Results Units Results Units Results Units Results Units XXXXXXX Average Maximum

Moisture content % % % % % 3 97.17 97.32

Total Nitrogen as N % % % % % 3 7.65 9.82

Organic Nitrogen  % % % % % 3 7.61 9.77

Ammonium as N  % % % % % 3 0.01 0.04

Nitrate Nitrogen as N % % % % % 3 0.02 0.0464

Solids % % % % % 3 2.83 2.97

Phosphorus  % % % % % 3 2.30 2.88

Potassium % % % % % 1 0.48 0.482

Volatile Solids % % % % % 0 #DIV/0! 0

pH S.U. S.U. S.U. S.U. 3 7.41 7.61

Arsenic (ppm) (ppm) (ppm) (ppm) 1 7.29 7.29

Cadmium (ppm) (ppm) (ppm) (ppm) 1 0.92 0.919

Chromium (ppm) (ppm) (ppm) (ppm) 1 29.90 29.9

Copper (ppm) (ppm) (ppm) (ppm) 1 191.00 191

Lead (ppm) (ppm) (ppm) (ppm) 1 19.90 19.9

Mercury (ppm) (ppm) (ppm) (ppm) 1 0.03 0.026

Molybdenum (ppm) (ppm) (ppm) (ppm) 1 6.42 6.42

Nickel (ppm) (ppm) (ppm) (ppm) 1 23.20 23.2

Selenium (ppm) (ppm) (ppm) (ppm) 1 5.42 5.42

Zinc (ppm) (ppm) (ppm) (ppm) 1 1030.00 1030

Fecal Coliform Mpn-Cfu/g Mpn-Cfu/g Mpn-Cfu/g Mpn-Cfu/g 3 76766.67 120000

Salmonella Mpn-Cfu/4g Mpn-Cfu/4g Mpn-Cfu/4g Mpn-Cfu/4g 0 #DIV/0! 0

PCB's (ppm) (ppm) (ppm) (ppm) 0 #DIV/0! 0

Parameter A 0 #DIV/0! 0

Parameter B 0 #DIV/0! 0

Parameter C 0 #DIV/0! 0

Parameter D 0 #DIV/0! 0

Parameter E 0 #DIV/0! 0

Parameter F 0 #DIV/0! 0

Sample Date Sample Date Sample Date Sample Date

  Notes:

Monitoring Data Sheet - Land Application (One Sheet per Material Applied)

Version 7/18/13Page 3 of 3

Cumulative Total

Clean Delaware, LLC

Selbyville



Permit No. AGU 1702 S-03 Facility     Sampling Frequency Requirements Met ( Y/N ) Y

Material Analyzed                  Approved  Methods (Y/N) Y        Priority Pollutant  This Year (Y/N) N

Metals Required ( Y/N ) Y           Results in Dry Weight ( Y/N ) Y           Monitoring Year 2021 Last Priority Pollutant Test 2016

       1st Period         2nd   Period         3rd Period        4th Period

PARAMETERS Results Units Results Units Results Units Results Units

Moisture content % % % % %

Total Nitrogen as N % % % % %

Organic Nitrogen  % % % % %

Ammonium as N  % % % % %

Nitrate Nitrogen as N % % % % %

Solids % % % % %

Phosphorus  % % % % %

Potassium % % % % %

Volatile Solids % % % % %

pH S.U. S.U. S.U. S.U.

Arsenic (ppm) (ppm) (ppm) (ppm)

Cadmium (ppm) (ppm) (ppm) (ppm)

Chromium (ppm) (ppm) (ppm) (ppm)

Copper (ppm) (ppm) (ppm) (ppm)

Lead (ppm) (ppm) (ppm) (ppm)

Mercury (ppm) (ppm) (ppm) (ppm)

Molybdenum (ppm) (ppm) (ppm) (ppm)

Nickel (ppm) (ppm) (ppm) (ppm)

Selenium (ppm) (ppm) (ppm) (ppm)

Zinc (ppm) (ppm) (ppm) (ppm)

Fecal Coliform Mpn-Cfu/g Mpn-Cfu/g Mpn-Cfu/g Mpn-Cfu/g

Salmonella Mpn-Cfu/4g Mpn-Cfu/4g Mpn-Cfu/4g Mpn-Cfu/4g

PCB's (ppm) (ppm) (ppm) (ppm)

Cyanide ppm ppm

Sodium ppm

Calcium ppm

Magnesium ppm

Parameter E

Parameter F 

Sample Date Sample Date Sample Date Sample Date

Version 7/18/13

Monitoring Data Sheet - Land Application (One Sheet per Material Applied)

Lewes

Clean Delaware, LLC

Page 1 of 3



Permit No. AGU 1702 S-03 Facility           Monitoring Year 2021

Material Analyzed 

       5th Period        6th   Period         7th Period        8th Period

PARAMETERS Results Units Results Units Results Units Results Units

Moisture content % % % % %

Total Nitrogen as N % % % % %

Organic Nitrogen  % % % % %

Ammonium as N  % % % % %

Nitrate Nitrogen as N % % % % %

Solids % % % % %

Phosphorus  % % % % %

Potassium % % % % %

Volatile Solids % % % % %

pH S.U. S.U. S.U. S.U.

Arsenic (ppm) (ppm) (ppm) (ppm)

Cadmium (ppm) (ppm) (ppm) (ppm)

Chromium (ppm) (ppm) (ppm) (ppm)

Copper (ppm) (ppm) (ppm) (ppm)

Lead (ppm) (ppm) (ppm) (ppm)

Mercury (ppm) (ppm) (ppm) (ppm)

Molybdenum (ppm) (ppm) (ppm) (ppm)

Nickel (ppm) (ppm) (ppm) (ppm)

Selenium (ppm) (ppm) (ppm) (ppm)

Zinc (ppm) (ppm) (ppm) (ppm)

Fecal Coliform Mpn-Cfu/g Mpn-Cfu/g Mpn-Cfu/g Mpn-Cfu/g

Salmonella Mpn-Cfu/4g Mpn-Cfu/4g Mpn-Cfu/4g Mpn-Cfu/4g

PCB's (ppm) (ppm) (ppm) (ppm)

Parameter A

Parameter B

Parameter C

Parameter D

Parameter E

Parameter F 

Sample Date Sample Date Sample Date Sample Date

Version 7/18/13Page 2 of 3

Monitoring Data Sheet - Land Application (One Sheet per Material Applied)

Clean Delaware, LLC

Lewes



Permit No. AGU 1702 S-03 Facility           Monitoring Year 2021

Material Analyzed 

       9th Period        10th   Period         11th Period        12th Period # Events

PARAMETERS Results Units Results Units Results Units Results Units XXXXXXX Average Maximum

Moisture content % % % % % 0 #DIV/0! 0

Total Nitrogen as N % % % % % 0 #DIV/0! 0

Organic Nitrogen  % % % % % 0 #DIV/0! 0

Ammonium as N  % % % % % 0 #DIV/0! 0

Nitrate Nitrogen as N % % % % % 0 #DIV/0! 0

Solids % % % % % 0 #DIV/0! 0

Phosphorus  % % % % % 0 #DIV/0! 0

Potassium % % % % % 0 #DIV/0! 0

Volatile Solids % % % % % 0 #DIV/0! 0

pH S.U. S.U. S.U. S.U. 0 #DIV/0! 0

Arsenic (ppm) (ppm) (ppm) (ppm) 0 #DIV/0! 0

Cadmium (ppm) (ppm) (ppm) (ppm) 0 #DIV/0! 0

Chromium (ppm) (ppm) (ppm) (ppm) 0 #DIV/0! 0

Copper (ppm) (ppm) (ppm) (ppm) 0 #DIV/0! 0

Lead (ppm) (ppm) (ppm) (ppm) 0 #DIV/0! 0

Mercury (ppm) (ppm) (ppm) (ppm) 0 #DIV/0! 0

Molybdenum (ppm) (ppm) (ppm) (ppm) 0 #DIV/0! 0

Nickel (ppm) (ppm) (ppm) (ppm) 0 #DIV/0! 0

Selenium (ppm) (ppm) (ppm) (ppm) 0 #DIV/0! 0

Zinc (ppm) (ppm) (ppm) (ppm) 0 #DIV/0! 0

Fecal Coliform Mpn-Cfu/g Mpn-Cfu/g Mpn-Cfu/g Mpn-Cfu/g 0 #DIV/0! 0

Salmonella Mpn-Cfu/4g Mpn-Cfu/4g Mpn-Cfu/4g Mpn-Cfu/4g 0 #DIV/0! 0

PCB's (ppm) (ppm) (ppm) (ppm) 0 #DIV/0! 0

Parameter A 0 #DIV/0! 0

Parameter B 0 #DIV/0! 0

Parameter C 0 #DIV/0! 0

Parameter D 0 #DIV/0! 0

Parameter E 0 #DIV/0! 0

Parameter F 0 #DIV/0! 0

Sample Date Sample Date Sample Date Sample Date

  Notes: Geometric mean of FC 1,421,428 MPN

Version 7/18/13Page 3 of 3

Cumulative Total

Clean Delaware, LLC

Lewes

Monitoring Data Sheet - Land Application (One Sheet per Material Applied)



Permit No. AGU 1702 S-03 Facility     Sampling Frequency Requirements Met ( Y/N ) Y

Material Analyzed                  Approved  Methods (Y/N) Y        Priority Pollutant  This Year (Y/N) n/a

Metals Required ( Y/N ) N           Results in Dry Weight ( Y/N ) N           Monitoring Year 2017 Last Priority Pollutant Test n/a

       1st Period         2nd   Period         3rd Period        4th Period

PARAMETERS Results Units Results Units Results Units Results Units

Moisture content % % % % %

Total Nitrogen as N % % % % %

Organic Nitrogen  % % % % %

Ammonium as N  % % % % %

Nitrate Nitrogen as N % % % % %

Solids % % % % %

Phosphorus  % % % % %

Potassium % % % % %

Volatile Solids % % % % %

pH S.U. S.U. S.U. S.U.

Arsenic (ppm) (ppm) (ppm) (ppm)

Cadmium (ppm) (ppm) (ppm) (ppm)

Chromium (ppm) (ppm) (ppm) (ppm)

Copper (ppm) (ppm) (ppm) (ppm)

Lead (ppm) (ppm) (ppm) (ppm)

Mercury (ppm) (ppm) (ppm) (ppm)

Molybdenum (ppm) (ppm) (ppm) (ppm)

Nickel (ppm) (ppm) (ppm) (ppm)

Selenium (ppm) (ppm) (ppm) (ppm)

Zinc (ppm) (ppm) (ppm) (ppm)

Fecal Coliform Mpn-Cfu/g Mpn-Cfu/g Mpn-Cfu/g Mpn-Cfu/g

Salmonella Mpn-Cfu/4g Mpn-Cfu/4g Mpn-Cfu/4g Mpn-Cfu/4g

PCB's (ppm) (ppm) (ppm) (ppm)

Iron ppm ppm

Parameter B

Parameter C

Parameter D

Parameter E

Parameter F 

Sample Date Sample Date Sample Date Sample Date

Monitoring Data Sheet - Land Application (One Sheet per Material Applied)

Iron Water - South Bethany

Clean Delaware, LLC

Page 1 of 3 Version 7/18/13



Permit No. AGU 1702 S-03 Facility           Monitoring Year 2017

Material Analyzed 

       5th Period        6th   Period         7th Period        8th Period

PARAMETERS Results Units Results Units Results Units Results Units

Moisture content % % % % %

Total Nitrogen as N % % % % %

Organic Nitrogen  % % % % %

Ammonium as N  % % % % %

Nitrate Nitrogen as N % % % % %

Solids % % % % %

Phosphorus  % % % % %

Potassium % % % % %

Volatile Solids % % % % %

pH S.U. S.U. S.U. S.U.

Arsenic (ppm) (ppm) (ppm) (ppm)

Cadmium (ppm) (ppm) (ppm) (ppm)

Chromium (ppm) (ppm) (ppm) (ppm)

Copper (ppm) (ppm) (ppm) (ppm)

Lead (ppm) (ppm) (ppm) (ppm)

Mercury (ppm) (ppm) (ppm) (ppm)

Molybdenum (ppm) (ppm) (ppm) (ppm)

Nickel (ppm) (ppm) (ppm) (ppm)

Selenium (ppm) (ppm) (ppm) (ppm)

Zinc (ppm) (ppm) (ppm) (ppm)

Fecal Coliform Mpn-Cfu/g Mpn-Cfu/g Mpn-Cfu/g Mpn-Cfu/g

Salmonella Mpn-Cfu/4g Mpn-Cfu/4g Mpn-Cfu/4g Mpn-Cfu/4g

PCB's (ppm) (ppm) (ppm) (ppm)

Parameter A

Parameter B

Parameter C

Parameter D

Parameter E

Parameter F 

Sample Date Sample Date Sample Date Sample Date

Monitoring Data Sheet - Land Application (One Sheet per Material Applied)

Clean Delaware, LLC

Iron Water - South Bethany

Version 7/18/13Page 2 of 3



Permit No. AGU 1702 S-03 Facility           Monitoring Year 2017

Material Analyzed 

       9th Period        10th   Period         11th Period        12th Period # Events

PARAMETERS Results Units Results Units Results Units Results Units XXXXXXX Average Maximum

Moisture content % % % % % 0 #DIV/0! 0

Total Nitrogen as N % % % % % 0 #DIV/0! 0

Organic Nitrogen  % % % % % 0 #DIV/0! 0

Ammonium as N  % % % % % 0 #DIV/0! 0

Nitrate Nitrogen as N % % % % % 0 #DIV/0! 0

Solids % % % % % 0 #DIV/0! 0

Phosphorus  % % % % % 0 #DIV/0! 0

Potassium % % % % % 0 #DIV/0! 0

Volatile Solids % % % % % 0 #DIV/0! 0

pH S.U. S.U. S.U. S.U. 0 #DIV/0! 0

Arsenic (ppm) (ppm) (ppm) (ppm) 0 #DIV/0! 0

Cadmium (ppm) (ppm) (ppm) (ppm) 0 #DIV/0! 0

Chromium (ppm) (ppm) (ppm) (ppm) 0 #DIV/0! 0

Copper (ppm) (ppm) (ppm) (ppm) 0 #DIV/0! 0

Lead (ppm) (ppm) (ppm) (ppm) 0 #DIV/0! 0

Mercury (ppm) (ppm) (ppm) (ppm) 0 #DIV/0! 0

Molybdenum (ppm) (ppm) (ppm) (ppm) 0 #DIV/0! 0

Nickel (ppm) (ppm) (ppm) (ppm) 0 #DIV/0! 0

Selenium (ppm) (ppm) (ppm) (ppm) 0 #DIV/0! 0

Zinc (ppm) (ppm) (ppm) (ppm) 0 #DIV/0! 0

Fecal Coliform Mpn-Cfu/g Mpn-Cfu/g Mpn-Cfu/g Mpn-Cfu/g 0 #DIV/0! 0

Salmonella Mpn-Cfu/4g Mpn-Cfu/4g Mpn-Cfu/4g Mpn-Cfu/4g 0 #DIV/0! 0

PCB's (ppm) (ppm) (ppm) (ppm) 0 #DIV/0! 0

Parameter A 0 #DIV/0! 0

Parameter B 0 #DIV/0! 0

Parameter C 0 #DIV/0! 0

Parameter D 0 #DIV/0! 0

Parameter E 0 #DIV/0! 0

Parameter F 0 #DIV/0! 0

Sample Date Sample Date Sample Date Sample Date

  Notes:

Monitoring Data Sheet - Land Application (One Sheet per Material Applied)

Version 7/18/13Page 3 of 3

Cumulative Total

Clean Delaware, LLC

Iron Water - South Bethany



      Facility    Permit No. 2021

Field Total Acres 32 24

Pounds

Material Gallons lbs/gal Cal Wet lbs Wet lbs % Solids Dry Lbs Dry Tons Org N Ammonia* N02+N03 Org N

1 8.34 0 0 0.00 0 0 0 0

2 8.34 0 0 0.0 0 0 0 0

3 8.34 0 0 0.0 0 0 0 0

4 8.34 0 0 0.0 0 0 0 0

5 8.34 0 0 0.0 0 0 0 0

6 8.34 0 0 0.0 0 0 0 0

7 8.34 0 0 0.0 0 0 0 0

8 8.34 0 0 0.0 0 0 0 0

9 8.34 0 0 0.0 0 0 0 0

10 8.34 0 0 0.0 0 0 0 0

Gallons Wet lbs Dry Lbs Dry Tons Total Org N

Yearly Field Totals 0 0 0 0 0

Material Org N Ammonia* N02+N03 PAN/Org N P K Min Factor** PAN Org N P K Tot. PAN**

1 0 0 0 0 0 0

2 0 0 0 0 0 0

3 0 0 0 0 0 0

4 0 0 0 0 0 0

5 0 0 0 0 0 0

6 0 0 0 0 0 0

7 0 0 0 0 0 0

8 0 0 0 0 0 0

9 0 0 0 0 0 0

10 0 0 0 0 0 0

PAN Org N P K Tot. PAN**

                            Yearly Field Totals 0 0 0 0

Field Summary Sheet - Land Application (1 Per Field)

                                        Percent *** Pounds

PPM (no data entry)APPLIED

Clean Delaware, LLC

Harbeson

AGU 1702 S-03      Application Year

       Applied  Acres

Page 1 of 3 Version 7/18/13



Field Harbeson       Acres Applied 24

Material Arsenic Cadmium Chromium Copper Lead Mercury Molybdenum Nickel Selenium Zinc

1 0 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

2 0 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

3 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

4 0 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

5 0 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

6 0 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

7 0 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

8 0 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

9 0 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

10 0 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

 Yearly Totals 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

Previous Totals 0.86 0.19 2.79 16.83 1.31 0.01 0.56 5.42 0.59 41.32 pounds/ac

Cumulative Totals 0.86 0.19 2.79 16.83 1.31 0.01 0.56 5.42 0.59 41.32 pounds/ac

Cumulative Totals 0.98 0.22 3.18 19.19 1.49 0.01 0.64 6.18 0.67 47.10 kg/ha

Metals Sheet (1 Per Field)

PPM

Page 2 of 3 Version 7/18/13



Field            Acres Applied 24

Mineralized Nitrogen***

0

 Lbs PAN per Acre 249

Org. N Mineralized Mineralized N.  Lbs P per Acre 0

In 2021 Times (x) Kmin** Equals (=) Towards 2021  Lbs K per Acre 0

From 2020 1,185 0.15 178

From 2019 0 0.08 0  Dry tons material ac. 0.0

From 2018 1,098 0.04 44

      Total  mineralized nitrogen (previous 3 years ) 222

Additional Nutrients Applied (Nutrients from Fertilizer)

Total pounds of nitrogen from other sources 5760

Total pounds of phosphorus from other sources 0

Total pounds of potassium from other sources 0

Organic N. Mineralization from 2021 Credited Towards Future Years

Amount of Organic Nitrogen Left to Mineralize for 2022 0

Amount of Organic Nitrogen Left to Mineralize for 2023 0

Amount of Organic Nitrogen Left to Mineralize for 2024 0

** Kmin = Mineralization factors Other

Time /Yrs Unstabilized Aerobic Anaerobic Compost Enter Info

This Year 0-1 0.4 0.30 0.20 0.10

Last Year 1-2 0.2 0.15 0.10 0.05

2 Years Ago 2-3 0.1 0.08 0.05 0.03

3 Years Ago 3-4 0.05 0.04 0.03 0.03

       Note:  Other mineralization factors may be used with DNREC aproval 

**** PPM / 10,000 is equal to percent P205 X 0.44 is equal to P

Percent X 10,000 is equal to PPM

Version 10/23/14

TOTAL NUTRIENTS APPLIED

TO FIELD THIS YEAR

Notes

Harbeson

Total lbs organic N applied this yr. (Organic N X Mineralization factor**) for this year
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    Facility     Total  Acres 32      Application Acres 24

Field 2021

Crop: Uptake*:              Lbs per Bushel 

Crop #1 Crop #2 Crop #3 N P K

Crop(s) Grown corn  Corn 1 0.18 0.25

Soybean 3.8 0.44 1.25

1st Wheat 1.3 0.22 0.29

2nd Barley 1 0.18 0.25

3rd Oats 0.7 0.13 0.2

       Estimated  Yield / AC 0.0 0.0 0.0 Rye 1 0.22 0.2

Insert Crop Uptake Information - Uptake in lbs per bushel or lbs per ton

          Actual Yield / AC 240.0

      Month Crop Planted? April

      Month Crop Harvested? September Portion of crop(s) harvested 100%

Crop(s) for human consumption?  (Y/N) N

Next ReportingYear: Periods of Land Application? No application

Planned Crop(s) corn

Proposed maximum PAN application rate (next year) 260 lb/ac

Crop #1 Crop #2 Crop #3 Crop #1 Crop #2 Crop #3 Crop #1 Crop #2 Crop #3

Crop Uptake Factor 1 0.18 0.25

Estimated Uptake/Ac 240 0 0 43 0 0 60 0 0

Tot LBS PAN/AC applied

*    A more complete crop library may be obtained from your county extension office.

  Notes:  

Harvested corn with rye cover crop

0

18

-60

34

0

20

56

0

163 0

0

 Crop Report Sheet (1 Per Field)

Potassium

In bushels/tons per acre3 highest of past 5 yields

36

or UD Extension rec. yield

60

249

54

9 -43

Total Estimated Uptake/AC

Crop uptake/Acre 2020

0

9

Amount Over(+)/Under(-)

Amount Over (+)/Under (-) 0

Pounds PAN app./Acre 2019

72

Amount Over (+)/Under (-)

43

0Crop uptake/Acre 2019

Pounds PAN app./Acre 2020

163

0

Nitrogen

Clean Delaware, LLC

    Application YearHarbeson

Phosphorus

Millet                  8.78                 1.00               10.7

240 43
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      Facility    Permit No. 2021

Field Total Acres 34 34

Pounds

Material Gallons lbs/gal Cal Wet lbs Wet lbs % Solids Dry Lbs Dry Tons Org N Ammonia* N02+N03 Org N

1 no application 8.34 0 0 0.00 0 0 0 0

2 8.34 0 0 0.0 0 0 0 0

3 8.34 0 0 0.0 0 0 0 0

4 8.34 0 0 0.0 0 0 0 0

5 8.34 0 0 0.0 0 0 0 0

6 8.34 0 0 0.0 0 0 0 0

7 8.34 0 0 0.0 0 0 0 0

8 8.34 0 0 0.0 0 0 0 0

9 8.34 0 0 0.0 0 0 0 0

10 8.34 0 0 0.0 0 0 0 0

Gallons Wet lbs Dry Lbs Dry Tons Total Org N

Yearly Field Totals 0 0 0 0 0

Material Org N Ammonia* N02+N03 PAN/Org N P K Min Factor** PAN Org N P K Tot. PAN**

1 no application 0 0 0 0 0

2 0 0 0 0 0 0

3 0 0 0 0 0 0

4 0 0 0 0 0 0

5 0 0 0 0 0 0

6 0 0 0 0 0 0

7 0 0 0 0 0 0

8 0 0 0 0 0 0

9 0 0 0 0 0 0

10 0 0 0 0 0 0

PAN Org N P K Tot. PAN**

                            Yearly Field Totals 0 0 0 0

       Applied  Acres

Field Summary Sheet - Land Application (1 Per Field)

                                        Percent *** Pounds

PPM (no data entry)APPLIED

Clean Delaware, LLC

New Market

AGU 1702 S-03      Application Year
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Field New Market       Acres Applied 34

Material Arsenic Cadmium Chromium Copper Lead Mercury Molybdenum Nickel Selenium Zinc

1 no application ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

2 0 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

3 0 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

4 0 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

5 0 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

6 0 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

7 0 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

8 0 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

9 0 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

10 0 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

 Yearly Totals 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

Previous Totals 0.18 0.09 0.84 19.23 0.92 5.42 0.38 1.37 0.25 37.19 pounds/ac

Cumulative Totals 0.18 0.09 0.84 19.23 0.92 5.42 0.38 1.37 0.25 37.19 pounds/ac

Cumulative Totals 0.21 0.10 0.96 21.92 1.05 6.18 0.38 1.56 0.29 42.40 kg/ha

Metals Sheet (1 Per Field)

PPM
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Field            Acres Applied 34

Mineralized Nitrogen***

0

 Lbs PAN per Acre 0

Org. N Mineralized Mineralized N.  Lbs P per Acre 0

In 2021 Times (x) Kmin** Equals (=) Towards 2021  Lbs K per Acre 0

From 2020 0 0.15 0

From 2019 0 0.08 0  Dry tons material ac. 0.0

From 2018 0 0.04 0

      Total  mineralized nitrogen (previous 3 years ) 0

Additional Nutrients Applied (Nutrients from Fertilizer)

Total pounds of nitrogen from other sources 0

Total pounds of phosphorus from other sources 0

Total pounds of potassium from other sources 0

Organic N. Mineralization from 2021 Credited Towards Future Years

Amount of Organic Nitrogen Left to Mineralize for 2022 0

Amount of Organic Nitrogen Left to Mineralize for 2023 0

Amount of Organic Nitrogen Left to Mineralize for 2024 0

** Kmin = Mineralization factors Other

Time /Yrs Unstabilized Aerobic Anaerobic Compost Enter Info

This Year 0-1 0.4 0.30 0.20 0.10

Last Year 1-2 0.2 0.15 0.10 0.05

2 Years Ago 2-3 0.1 0.08 0.05 0.03

3 Years Ago 3-4 0.05 0.04 0.03 0.03

       Note:  Other mineralization factors may be used with DNREC aproval 

**** PPM / 10,000 is equal to percent P205 X 0.44 is equal to P

Percent X 10,000 is equal to PPM

Version 10/23/14

New Market

Total lbs organic N applied this yr. (Organic N X Mineralization factor**) for this year

TOTAL NUTRIENTS APPLIED

TO FIELD THIS YEAR

Notes

no land application
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    Facility     Total  Acres 34      Application Acres 24.5

Field 2021

Crop: Uptake*:              Lbs per Bushel 

Crop #1 Crop #2 Crop #3 N P K

Crop(s) Grown Soybean Corn 1 0.18 0.25

Soybean 3.8 0.44 1.25

1st Wheat 1.3 0.22 0.29

2nd Barley 1 0.18 0.25

3rd Oats 0.7 0.13 0.2

       Estimated  Yield / AC 0.0 0.0 0.0 Rye 1 0.22 0.2

Insert Crop Uptake Information - Uptake in lbs per bushel or lbs per ton

          Actual Yield / AC

      Month Crop Planted?

      Month Crop Harvested? Portion of crop(s) harvested 100%

Crop(s) for human consumption?  (Y/N) N

Next ReportingYear: Periods of Land Application? No land application

Planned Crop(s) Corn

Proposed maximum PAN application rate (next year) 100 lb/ac

Crop #1 Crop #2 Crop #3 Crop #1 Crop #2 Crop #3 Crop #1 Crop #2 Crop #3

Crop Uptake Factor 1 3.8 0.13 0.44 0.2 1.25

Estimated Uptake/Ac 0 0 0 0 0 0 0 0 0

Tot LBS PAN/AC applied

*    A more complete crop library may be obtained from your county extension office.

  Notes:

Field currently in Soybeans

0

58

0

-13

75

20

0

228

60 0

-75

 Crop Report Sheet (1 Per Field)

Potassium

In bushels/tons per acre3 highest of past 5 yields

-20

or UD Extension rec. yield

0

0

102

0 0

Total Estimated Uptake/AC

Crop uptake/Acre 2020

0

13

Amount Over(+)/Under(-)

Amount Over (+)/Under (-) -26

Pounds PAN app./Acre 2019

160

Amount Over (+)/Under (-)

0

26Crop uptake/Acre 2019

Pounds PAN app./Acre 2020

-168

0

Nitrogen

Clean Delaware, LLC

    Application YearNew Market

Phosphorus

0 0
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      Facility    Permit No. 2021

Field Total Acres 32 25

Pounds

Material Gallons lbs/gal Cal Wet lbs Wet lbs % Solids Dry Lbs Dry Tons Org N Ammonia* N02+N03 Org N

1 no application 8.34 0 0 0.00 0 0 0 0

2 8.34 0 0 0.0 0 0 0 0

3 8.34 0 0 0.0 0 0 0 0

4 8.34 0 0 0.0 0 0 0 0

5 8.34 0 0 0.0 0 0 0 0

6 8.34 0 0 0.0 0 0 0 0

7 8.34 0 0 0.0 0 0 0 0

8 8.34 0 0 0.0 0 0 0 0

9 8.34 0 0 0.0 0 0 0 0

10 8.34 0 0 0.0 0 0 0 0

Gallons Wet lbs Dry Lbs Dry Tons Total Org N

Yearly Field Totals 0 0 0 0 0

Material Org N Ammonia* N02+N03 PAN/Org N P K Min Factor** PAN Org N P K Tot. PAN**

1 no application 0 0 0 0 0

2 0 0 0 0 0 0

3 0 0 0 0 0 0

4 0 0 0 0 0 0

5 0 0 0 0 0 0

6 0 0 0 0 0 0

7 0 0 0 0 0 0

8 0 0 0 0 0 0

9 0 0 0 0 0 0

10 0 0 0 0 0 0

PAN Org N P K Tot. PAN**

                            Yearly Field Totals 0 0 0 0

Field Summary Sheet - Land Application (1 Per Field)

                                        Percent *** Pounds

PPM (no data entry)APPLIED

Clean Delaware, LLC

Milton 7

AGU 1702 S-03      Application Year

       Applied  Acres
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Field Milton 7       Acres Applied 25

Material Arsenic Cadmium Chromium Copper Lead Mercury Molybdenum Nickel Selenium Zinc

1 no application ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

2 0 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

3 0 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

4 0 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

5 0 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

6 0 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

7 0 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

8 0 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

9 0 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

10 0 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

 Yearly Totals 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

Previous Totals 0.23 0.17 1.33 32.05 1.49 0.03 0.72 1.60 0.46 57.07 pounds/ac

Cumulative Totals 0.23 0.17 1.33 32.05 1.49 0.03 0.72 1.60 0.46 57.07 pounds/ac

Cumulative Totals 0.26 0.19 1.52 36.54 1.70 0.03 0.82 1.82 0.52 65.06 kg/ha

Metals Sheet (1 Per Field)

PPM
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Field            Acres Applied 25

Mineralized Nitrogen***

0

 Lbs PAN per Acre 0

Org. N Mineralized Mineralized N.  Lbs P per Acre 0

In 2021 Times (x) Kmin** Equals (=) Towards 2021  Lbs K per Acre 0

From 2020 0 0.15 0

From 2019 0 0.08 0  Dry tons material ac. 0.0

From 2018 0 0.04 0

      Total  mineralized nitrogen (previous 3 years ) 0

Additional Nutrients Applied (Nutrients from Fertilizer)

Total pounds of nitrogen from other sources 

Total pounds of phosphorus from other sources 

Total pounds of potassium from other sources

Organic N. Mineralization from 2021 Credited Towards Future Years

Amount of Organic Nitrogen Left to Mineralize for 2022 0

Amount of Organic Nitrogen Left to Mineralize for 2023 0

Amount of Organic Nitrogen Left to Mineralize for 2024 0

** Kmin = Mineralization factors Other

Time /Yrs Unstabilized Aerobic Anaerobic Compost Enter Info

This Year 0-1 0.4 0.30 0.20 0.10

Last Year 1-2 0.2 0.15 0.10 0.05

2 Years Ago 2-3 0.1 0.08 0.05 0.03

3 Years Ago 3-4 0.05 0.04 0.03 0.03

       Note:  Other mineralization factors may be used with DNREC aproval 

**** PPM / 10,000 is equal to percent P205 X 0.44 is equal to P

Percent X 10,000 is equal to PPM

Version 10/23/14

TOTAL NUTRIENTS APPLIED

TO FIELD THIS YEAR

Notes

no land application

Milton 7

Total lbs organic N applied this yr. (Organic N X Mineralization factor**) for this year
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    Facility     Total  Acres 32      Application Acres 25

Field 2021

Crop: Uptake*:              Lbs per Bushel 

Crop #1 Crop #2 Crop #3 N P K

Crop(s) Grown Soybean Corn 1 0.18 0.25

Soybean 3.8 0.44 1.25

1st Wheat 1.3 0.22 0.29

2nd Barley 1 0.18 0.25

3rd Oats 0.7 0.13 0.2

       Estimated  Yield / AC 0.0 0.0 0.0 Rye 1 0.22 0.2

Insert Crop Uptake Information - Uptake in lbs per bushel or lbs per ton

          Actual Yield / AC

      Month Crop Planted?

      Month Crop Harvested? Portion of crop(s) harvested 100%

Crop(s) for human consumption?  (Y/N) N

Next ReportingYear: Periods of Land Application? No application

Planned Crop(s) Corn

Proposed maximum PAN application rate (next year) 160 lb/ac

Crop #1 Crop #2 Crop #3 Crop #1 Crop #2 Crop #3 Crop #1 Crop #2 Crop #3

Crop Uptake Factor 1 0 0.18 0 0.25 0

Estimated Uptake/Ac 0 0 0 0 0 0 0 0 0

Tot LBS PAN/AC applied

*    A more complete crop library may be obtained from your county extension office.

  Notes:

Field currently in Soybeans

0

Nitrogen

Clean Delaware, LLC

    Application YearMilton 7

Phosphorus

0 0

Amount Over (+)/Under (-) -29

Pounds PAN app./Acre 2019

160

Amount Over (+)/Under (-)

0

29Crop uptake/Acre 2019

Pounds PAN app./Acre 2020

-9

0 0

Total Estimated Uptake/AC

Crop uptake/Acre 2020

0

29

Amount Over(+)/Under(-)

-40

 Crop Report Sheet (1 Per Field)

Potassium

In bushels/tons per acre3 highest of past 5 yields

-40

or UD Extension rec. yield

0

0

161

0

-1

0

-29

40

40

0

159

150 0

Page 1 of 1 Version 7/18/13



      Facility    Permit No. 2021

Field Total Acres 34 28

Pounds

Material Gallons lbs/gal Cal Wet lbs Wet lbs % Solids Dry Lbs Dry Tons Org N Ammonia* N02+N03 Org N

1 no application 8.34 0 0 0.00 0 0 0 0

2 8.34 0 0 0.0 0 0 0 0

3 8.34 0 0 0.0 0 0 0 0

4 8.34 0 0 0.0 0 0 0 0

5 8.34 0 0 0.0 0 0 0 0

6 8.34 0 0 0.0 0 0 0 0

7 8.34 0 0 0.0 0 0 0 0

8 8.34 0 0 0.0 0 0 0 0

9 8.34 0 0 0.0 0 0 0 0

10 8.34 0 0 0.0 0 0 0 0

Gallons Wet lbs Dry Lbs Dry Tons Total Org N

Yearly Field Totals 0 0 0 0 0

Material Org N Ammonia* N02+N03 PAN/Org N P K Min Factor** PAN Org N P K Tot. PAN**

1 no application 0 0 0 0 0

2 0 0 0 0 0 0

3 0 0 0 0 0 0

4 0 0 0 0 0 0

5 0 0 0 0 0 0

6 0 0 0 0 0 0

7 0 0 0 0 0 0

8 0 0 0 0 0 0

9 0 0 0 0 0 0

10 0 0 0 0 0 0

PAN Org N P K Tot. PAN**

                            Yearly Field Totals 0 0 0 0

Field Summary Sheet - Land Application (1 Per Field)

                                        Percent *** Pounds

PPM (no data entry)APPLIED

Clean Delaware, LLC

Milton 6

AGU 1702 S-03      Application Year

       Applied  Acres
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Field Milton 6       Acres Applied 28

Material Arsenic Cadmium Chromium Copper Lead Mercury Molybdenum Nickel Selenium Zinc

1 no application ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

2 0 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

3 0 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

4 0 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

5 0 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

6 0 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

7 0 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

8 0 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

9 0 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

10 0 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

 Yearly Totals 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

Previous Totals 0.22 0.11 2.3 19.96 1.2 0.08 0.47 5.91 0.34 51.74 pounds/ac

Cumulative Totals 0.22 0.11 2.30 19.96 1.20 0.08 0.47 5.91 0.34 51.74 pounds/ac

Cumulative Totals 0.25 0.13 2.62 22.75 1.37 0.09 0.54 6.74 0.39 58.98 kg/ha

Metals Sheet (1 Per Field)

PPM
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Field            Acres Applied 28

Mineralized Nitrogen***

0

 Lbs PAN per Acre 240

Org. N Mineralized Mineralized N.  Lbs P per Acre 0

In 2021 Times (x) Kmin** Equals (=) Towards 2021  Lbs K per Acre 0

From 2020 0 0.15 0

From 2019 0 0.08 0  Dry tons material ac. 0.0

From 2018 0 0.04 0

      Total  mineralized nitrogen (previous 3 years ) 0

Additional Nutrients Applied (Nutrients from Fertilizer)

Total pounds of nitrogen from other sources 6720

Total pounds of phosphorus from other sources 0

Total pounds of potassium from other sources 0

Organic N. Mineralization from 2021 Credited Towards Future Years

Amount of Organic Nitrogen Left to Mineralize for 2022 0

Amount of Organic Nitrogen Left to Mineralize for 2023 0

Amount of Organic Nitrogen Left to Mineralize for 2024 0

** Kmin = Mineralization factors Other

Time /Yrs Unstabilized Aerobic Anaerobic Compost Enter Info

This Year 0-1 0.4 0.30 0.20 0.10

Last Year 1-2 0.2 0.15 0.10 0.05

2 Years Ago 2-3 0.1 0.08 0.05 0.03

3 Years Ago 3-4 0.05 0.04 0.03 0.03

       Note:  Other mineralization factors may be used with DNREC aproval 

**** PPM / 10,000 is equal to percent P205 X 0.44 is equal to P

Percent X 10,000 is equal to PPM

Version 10/23/14

TOTAL NUTRIENTS APPLIED

TO FIELD THIS YEAR

Notes

no land application

Milton 6

Total lbs organic N applied this yr. (Organic N X Mineralization factor**) for this year
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    Facility     Total  Acres 32      Application Acres 22.5

Field 2021

Crop: Uptake*:              Lbs per Bushel 

Crop #1 Crop #2 Crop #3 N P K

Crop(s) Grown Alfalfa tim Alfalfa tim Corn 1 0.18 0.25

Soybean 3.8 0.44 1.25

1st Wheat 1.3 0.22 0.29

2nd Barley 1 0.18 0.25

3rd Oats 0.7 0.13 0.2

       Estimated  Yield / AC 0.0 0.0 0.0 Rye 1 0.22 0.2

Insert Crop Uptake Information - Uptake in lbs per bushel or lbs per ton

          Actual Yield / AC 3.2 2.0

      Month Crop Planted?

      Month Crop Harvested? Portion of crop(s) harvested 100%

Crop(s) for human consumption?  (Y/N) N

Next ReportingYear: Periods of Land Application? year round application

Planned Crop(s) Alfalfa tim Alfalfa tim

Proposed maximum PAN application rate (next year) 280 lb/ac

Crop #1 Crop #2 Crop #3 Crop #1 Crop #2 Crop #3 Crop #1 Crop #2 Crop #3

Crop Uptake Factor 32.33 50.96 2.52 3.82 0 0

Estimated Uptake/Ac 103 101 0 8 8 0 0 0 0

Tot LBS PAN/AC applied

*    A more complete crop library may be obtained from your county extension office.

  Notes:

Spray application field

1st hay cutting  135 bales @ 1060lbs/ bale 3.18 ton/acre

2nd hay cutting  83 bales @ 1040 lbs/bale  1.99 tons/acre

38

-84

19

-2

106

0

44

203

162 22

-84

 Crop Report Sheet (1 Per Field)

Potassium

In bushels/tons per acre3 highest of past 5 yields

44

or UD Extension rec. yield

0

71

223

-133 -12

Total Estimated Uptake/AC

Crop uptake/Acre 2020

4

17

Amount Over(+)/Under(-)

Amount Over (+)/Under (-) 5

Pounds PAN app./Acre 2019

139

Amount Over (+)/Under (-)

15

33Crop uptake/Acre 2019

Pounds PAN app./Acre 2020

-41

19

Nitrogen

Clean Delaware, LLC

    Application YearMilton 1

Phosphorus

Alflafa 1st cut   32.33        2.52             0

Alflafa 2nd cut  50.96        3.82             0

204 16
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    Facility     Total  Acres 34      Application Acres 28

Field 2021

Crop: Uptake*:              Lbs per Bushel 

Crop #1 Crop #2 Crop #3 N P K

Crop(s) Grown corn Corn 1 0.18 0.25

Soybean 3.8 0.44 1.25

1st 259 Wheat 1.3 0.22 0.29

2nd 155 Barley 1 0.18 0.25

3rd 123 Oats 0.7 0.13 0.2

       Estimated  Yield / AC 179.0 0.0 0.0 Rye 1 0.22 0.2

Insert Crop Uptake Information - Uptake in lbs per bushel or lbs per ton

          Actual Yield / AC 249.0

      Month Crop Planted?

      Month Crop Harvested? Portion of crop(s) harvested n/a

Crop(s) for human consumption?  (Y/N) N

Next ReportingYear: Periods of Land Application? No application

Planned Crop(s) Corn

Proposed maximum PAN application rate (next year) 240 lb/ac

Crop #1 Crop #2 Crop #3 Crop #1 Crop #2 Crop #3 Crop #1 Crop #2 Crop #3

Crop Uptake Factor 1 0.18 0.25

Estimated Uptake/Ac 249 0 0 45 0 0 62 0 0

Tot LBS PAN/AC applied

*    A more complete crop library may be obtained from your county extension office.

  Notes:

  Harvested corn with rye cover crop

0

Nitrogen

Clean Delaware, LLC

    Application YearMilton 6

Phosphorus

249 45

Amount Over (+)/Under (-) -47

Pounds PAN app./Acre 2019

238

Amount Over (+)/Under (-)

0

47Crop uptake/Acre 2019

Pounds PAN app./Acre 2020

-34

-9 -45

Total Estimated Uptake/AC

Crop uptake/Acre 2020

0

44

Amount Over(+)/Under(-)

-65

 Crop Report Sheet (1 Per Field)

Potassium

In bushels/tons per acre3 highest of past 5 yields

-61

or UD Extension rec. yield

62

240

242

0

-4

-62

-44

65

61

0

259

225 0
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      Facility    Permit No. 2021

Field Total Acres 20 19.75

Pounds

Material Gallons lbs/gal Cal Wet lbs Wet lbs % Solids Dry Lbs Dry Tons Org N Ammonia* N02+N03 Org N

1 8.34 0 0 0.00 0 0 0 0

2 8.34 0 0 0.0 0 0 0 0

3 8.34 0 0 0.0 0 0 0 0

4 8.34 0 0 0.0 0 0 0 0

5 8.34 0 0 0.0 0 0 0 0

6 8.34 0 0 0.0 0 0 0 0

7 8.34 0 0 0.0 0 0 0 0

8 8.34 0 0 0.0 0 0 0 0

9 8.34 0 0 0.0 0 0 0 0

10 8.34 0 0 0.0 0 0 0 0

Gallons Wet lbs Dry Lbs Dry Tons Total Org N

Yearly Field Totals 0 0 0 0 0

Material Org N Ammonia* N02+N03 PAN/Org N P K Min Factor** PAN Org N P K Tot. PAN**

1 0 0 0 0 0 0

2 0 0 0 0 0 0

3 0 0 0 0 0 0

4 0 0 0 0 0 0

5 0 0 0 0 0 0

6 0 0 0 0 0 0

7 0 0 0 0 0 0

8 0 0 0 0 0 0

9 0 0 0 0 0 0

10 0 0 0 0 0 0

PAN Org N P K Tot. PAN**

                            Yearly Field Totals 0 0 0 0

       Applied  Acres

Field Summary Sheet - Land Application (1 Per Field)

                                        Percent *** Pounds

PPM (no data entry)APPLIED

Clean Delaware, LLC

Milton 5

AGU 1702 S-03      Application Year

Page 1 of 3 Version 7/18/13



Field Milton 5       Acres Applied 19.75

Material Arsenic Cadmium Chromium Copper Lead Mercury Molybdenum Nickel Selenium Zinc

1 0 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

2 0 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

3 0 18.8 1.66 2.71 154 8.25 0 6.77 15.1 0 1210 ppm

0.0019% 0.0002% 0.0003% 0.0154% 0.0008% 0.0000% 0.0007% 0.0015% 0.0000% 0.1210% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

4 0 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

5 0 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

6 0 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

7 0 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

8 0 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

9 0 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

10 0 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

 Yearly Totals 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

Previous Totals 14.75 0.76 3.14 73.37 4.22 0.02 2.82 8.49 0.56 463.31 pounds/ac

Cumulative Totals 14.75 0.76 3.14 73.37 4.22 0.02 2.82 8.49 0.56 463.31 pounds/ac

Cumulative Totals 16.82 0.87 3.58 83.64 4.81 0.02 3.21 9.68 0.64 528.17 kg/ha

Metals Sheet (1 Per Field)

PPM
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Field            Acres Applied 19.75

Mineralized Nitrogen***

0

 Lbs PAN per Acre 252

Org. N Mineralized Mineralized N.  Lbs P per Acre 0

In 2021 Times (x) Kmin** Equals (=) Towards 2021  Lbs K per Acre 0

From 2020 1,217 0.15 183

From 2019 437 0.08 35  Dry tons material ac. 0.0

From 2018 316 0.04 13

      Total  mineralized nitrogen (previous 3 years ) 230

Additional Nutrients Applied (Nutrients from Fertilizer)

Total pounds of nitrogen from other sources 4740

Total pounds of phosphorus from other sources 

Total pounds of potassium from other sources

Organic N. Mineralization from 2021 Credited Towards Future Years

Amount of Organic Nitrogen Left to Mineralize for 2022 0

Amount of Organic Nitrogen Left to Mineralize for 2023 0

Amount of Organic Nitrogen Left to Mineralize for 2024 0

** Kmin = Mineralization factors Other

Time /Yrs Unstabilized Aerobic Anaerobic Compost Enter Info

This Year 0-1 0.4 0.30 0.20 0.10

Last Year 1-2 0.2 0.15 0.10 0.05

2 Years Ago 2-3 0.1 0.08 0.05 0.03

3 Years Ago 3-4 0.05 0.04 0.03 0.03

       Note:  Other mineralization factors may be used with DNREC aproval 

**** PPM / 10,000 is equal to percent P205 X 0.44 is equal to P

Percent X 10,000 is equal to PPM

Version 10/23/14

Milton 5

Total lbs organic N applied this yr. (Organic N X Mineralization factor**) for this year

TOTAL NUTRIENTS APPLIED

TO FIELD THIS YEAR

Notes

ammonium recorded at 50%                   

Fall/Winter land application
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    Facility     Total  Acres 20      Application Acres 19.75

Field 2021

Crop: Uptake*:              Lbs per Bushel 

Crop #1 Crop #2 Crop #3 N P K

Crop(s) Grown Corn Corn 1 0.18 0.25

Soybean 3.8 0.44 1.25

1st Wheat 1.3 0.22 0.29

2nd Barley 1 0.18 0.25

3rd Oats 0.7 0.13 0.2

       Estimated  Yield / AC 0.0 0.0 0.0 Rye 1 0.22 0.2

Insert Crop Uptake Information - Uptake in lbs per bushel or lbs per ton

          Actual Yield / AC 249.0

      Month Crop Planted?

      Month Crop Harvested? Portion of crop(s) harvested 100%

Crop(s) for human consumption?  (Y/N) N

Next ReportingYear: Periods of Land Application? No application

Planned Crop(s) corn

Proposed maximum PAN application rate (next year) 240 lb/ac

Crop #1 Crop #2 Crop #3 Crop #1 Crop #2 Crop #3 Crop #1 Crop #2 Crop #3

Crop Uptake Factor 1 0.18 0.25

Estimated Uptake/Ac 249 0 0 45 0 0 62 0 0

Tot LBS PAN/AC applied

*    A more complete crop library may be obtained from your county extension office.

  Notes:

Harvested corn with rye cover crop

12

18

-62

3

65

61

44

259

261 20

-45

 Crop Report Sheet (1 Per Field)

Potassium

In bushels/tons per acre3 highest of past 5 yields

-17

or UD Extension rec. yield

62

252

242

3 -45

Total Estimated Uptake/AC

Crop uptake/Acre 2020

0

44

Amount Over(+)/Under(-)

Amount Over (+)/Under (-) -35

Pounds PAN app./Acre 2019

260

Amount Over (+)/Under (-)

47

47Crop uptake/Acre 2019

Pounds PAN app./Acre 2020

2

0

Nitrogen

Clean Delaware, LLC

    Application YearMilton 5

Phosphorus

249 45
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      Facility    Permit No. 2021

Field Total Acres 28 21.75

Pounds

Material Gallons lbs/gal Cal Wet lbs Wet lbs % Solids Dry Lbs Dry Tons Org N Ammonia* N02+N03 Org N

1 CDI Spray 2,518,800 8.34 21,006,792 21,006,792 0.26 54,618 27.31 31,100 12,350 400 1,699

2 8.34 0 0 0.0 0 0 0 0

3 8.34 0 0 0.0 0 0 0 0

4 8.34 0 0 0.0 0 0 0 0

5 8.34 0 0 0.0 0 0 0 0

6 8.34 0 0 0.0 0 0 0 0

7 8.34 0 0 0.0 0 0 0 0

8 8.34 0 0 0.0 0 0 0 0

9 8.34 0 0 0.0 0 0 0 0

10 8.34 0 0 0.0 0 0 0 0

Gallons Wet lbs Dry Lbs Dry Tons Total Org N

Yearly Field Totals 2,518,800 21,006,792 54,618 27 1,699

Material Org N Ammonia* N02+N03 PAN/Org N P K Min Factor** PAN Org N P K Tot. PAN**

1 CDI Spray 3.11 1.235 0.04 1.244 0.19 1.02 0.4 679 104 557 1,376

2 0 0 0 0 0 0

3 0 0 0 0 0 0

4 0 0 0 0 0 0

5 0 0 0 0 0 0

6 0 0 0 0 0 0

7 0 0 0 0 0

8 0 0 0 0 0

9 0 0 0 0 0

10 0 0 0 0 0

PAN Org N P K Tot. PAN**

                            Yearly Field Totals 679 104 557 1,376

       Applied  Acres

Field Summary Sheet - Land Application (1 Per Field)

                                        Percent *** Pounds

PPM (no data entry)APPLIED

Clean Delaware, LLC

Milton 4

AGU 1702 S-03      Application Year
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Field Milton 4       Acres Applied 21.75

Material Arsenic Cadmium Chromium Copper Lead Mercury Molybdenum Nickel Selenium Zinc

1 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

2 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

3 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

4 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

5 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

6 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

7 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

8 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

9 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

10 0 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

 Yearly Totals 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

Previous Totals 4.83 2.16 51.34 211.70 18.84 1.76 18.41 38.76 0.34 570.50 pounds/ac

Cumulative Totals 4.83 2.16 51.34 211.70 18.84 1.76 18.41 38.76 0.34 570.50 pounds/ac

Cumulative Totals 5.51 2.46 58.53 241.34 21.48 2.01 20.99 44.19 0.39 650.37 kg/ha

Metals Sheet (1 Per Field)

PPM
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Field            Acres Applied 21.75

Mineralized Nitrogen***

679

 Lbs PAN per Acre 72

Org. N Mineralized Mineralized N.  Lbs P per Acre 5

In 2021 Times (x) Kmin** Equals (=) Towards 2021  Lbs K per Acre 26

From 2020 950 0.2 190

From 2019 0 0.1 0  Dry tons material ac. 1.3

From 2018 0 0.05 0

      Total  mineralized nitrogen (previous 3 years ) 190

Additional Nutrients Applied (Nutrients from Fertilizer)

Total pounds of nitrogen from other sources 

Total pounds of phosphorus from other sources 0

Total pounds of potassium from other sources 0

Organic N. Mineralization from 2021 Credited Towards Future Years

Amount of Organic Nitrogen Left to Mineralize for 2022 1,019

Amount of Organic Nitrogen Left to Mineralize for 2023 815

Amount of Organic Nitrogen Left to Mineralize for 2024 734

** Kmin = Mineralization factors Other

Time /Yrs Unstabilized Aerobic Anaerobic Compost Enter Info

This Year 0-1 0.4 0.30 0.20 0.10

Last Year 1-2 0.2 0.15 0.10 0.05

2 Years Ago 2-3 0.1 0.08 0.05 0.03

3 Years Ago 3-4 0.05 0.04 0.03 0.03

       Note:  Other mineralization factors may be used with DNREC aproval 

**** PPM / 10,000 is equal to percent P205 X 0.44 is equal to P

Percent X 10,000 is equal to PPM

Version 10/23/14

Milton 4

Total lbs organic N applied this yr. (Organic N X Mineralization factor**) for this year

TOTAL NUTRIENTS APPLIED

TO FIELD THIS YEAR

Notes

No application in 2019
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    Facility     Total  Acres 28      Application Acres 21.75

Field 2021

Crop: Uptake*:              Lbs per Bushel 

Crop #1 Crop #2 Crop #3 N P K

Crop(s) Grown Alfalfa tim Alfalfa tim Alfalfa tim Corn 1 0.18 0.25

Soybean 3.8 0.44 1.25

1st Wheat 1.3 0.22 0.29

2nd Barley 1 0.18 0.25

3rd Oats 0.7 0.13 0.2

       Estimated  Yield / AC 0.0 0.0 0.0 Rye 1 0.22 0.2

Insert Crop Uptake Information - Uptake in lbs per bushel or lbs per ton

          Actual Yield / AC 1.8 1.5

      Month Crop Planted?

      Month Crop Harvested? Portion of crop(s) harvested 100%

Crop(s) for human consumption?  (Y/N) N

Next ReportingYear: Periods of Land Application? year round application

Planned Crop(s) Alfalfa tim

Proposed maximum PAN application rate (next year) 280 lb/ac

Crop #1 Crop #2 Crop #3 Crop #1 Crop #2 Crop #3 Crop #1 Crop #2 Crop #3

Crop Uptake Factor 32.33 50.96 50.96 2.52 3.82 3.82 0 0 0

Estimated Uptake/Ac 58 75 0 4 6 0 0 0 0

Tot LBS PAN/AC applied

*    A more complete crop library may be obtained from your county extension office.

  Notes:

Spray application field

1st hay cutting  79 bales @ 980lbs/ bale 1.78 ton/acre

2nd hay cutting  61 bales @ 1060 lbs/bale  1.48 tons/acre

24

Nitrogen

Clean Delaware, LLC

    Application YearMilton 4

Phosphorus

Alflafa 1st cut   32.33        2.52             0

Alflafa 2nd cut  50.96        3.82             0

133 10

Amount Over (+)/Under (-) -45

Pounds PAN app./Acre 2019

106

Amount Over (+)/Under (-)

0

45Crop uptake/Acre 2019

Pounds PAN app./Acre 2020

-47

-66 -6

Total Estimated Uptake/AC

Crop uptake/Acre 2020

4

16

Amount Over(+)/Under(-)

-134

 Crop Report Sheet (1 Per Field)

Potassium

In bushels/tons per acre3 highest of past 5 yields

45

or UD Extension rec. yield

0

67

216

0

-110

24

-16

134

0

45

275

228 0
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      Facility    Permit No. 2021

Field Total Acres 30 26

Pounds

Material Gallons lbs/gal Cal Wet lbs Wet lbs % Solids Dry Lbs Dry Tons Org N Ammonia* N02+N03 Org N

1 Dogfish 511,180 8.34 4,263,241 4,263,241 100 4,263,241 2,131.62 91 41 15 389

2 Grease 186,660 8.34 1,556,744 1,556,744 1.91 29,734 14.9 18,200 800 0 541

3 Selbyville 594,519 8.34 4,958,288 4,958,288 2.83 140,320 70.2 76,100 100 200 10,678

4 8.34 0 0 0.0 0 0 0 0

5 8.34 0 0 0.0 0 0 0 0

6 8.34 0 0 0.0 0 0 0 0

7 8.34 0 0 0.0 0 0 0 0

8 8.34 0 0 0.0 0 0 0 0

9 8.34 0 0 0.0 0 0 0 0

10 8.34 0 0 0.0 0 0 0 0

Gallons Wet lbs Dry Lbs Dry Tons Total Org N

Yearly Field Totals 1,292,359 10,778,273 4,433,294 2,217 11,608

Material Org N Ammonia* N02+N03 PAN/Org N P K Min Factor** PAN Org N P K Tot. PAN**

1 Dogfish 0.009119 0.00414 0.00145 0.0036476 0.00328 0.00703 0.4 156 140 300 394

2 Grease 1.82 0.08 0 0.728 0.21 0.2 0.4 216 62 59 240

3 Selbyville 7.61 0.01 0.02 2.283 2.3 0.48 0.3 3,203 3,227 674 3,246

4 0 0 0 0 0 0

5 0 0 0 0 0 0

6 0 0 0 0 0 0

7 0 0 0 0 0 0

8 0 0 0 0 0 0

9 0 0 0 0 0

10 0 0 0 0 0 0

PAN Org N P K Tot. PAN**

                            Yearly Field Totals 3,575 3,430 1,033 3,880

Field Summary Sheet - Land Application (1 Per Field)

                                        Percent *** Pounds

PPM (no data entry)APPLIED

Clean Delaware, LLC

Milton 3

AGU 1702 S-03      Application Year

       Applied  Acres
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Field Milton 3       Acres Applied 26

Material Arsenic Cadmium Chromium Copper Lead Mercury Molybdenum Nickel Selenium Zinc

1 Dogfish ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

2 Grease ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

3 Selbyville 7.29 0.92 29.9 191 19.9 0.3 6.42 23.2 5.42 1030 ppm

0.0007% 0.0001% 0.0030% 0.0191% 0.0020% 0.0000% 0.0006% 0.0023% 0.0005% 13.0200% percent

1.20 0.15 4.90 31.32 3.26 0.05 1.05 3.80 0.89 21,349.00 pounds/ac

4 0 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

5 0 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

6 0 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

7 0 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

8 0 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

9 0 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

10 0 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

 Yearly Totals 1.20 0.15 4.90 31.32 3.26 0.05 1.05 3.80 0.89 21,349.00 pounds/ac

Previous Totals 13.02 3.21 72.01 826.2 47.91 2.34 29.91 57.25 15.39 1847.26 pounds/ac

Cumulative Totals 14.22 2.82 76.91 857.52 42.03 2.39 30.96 61.05 16.28 23,196.26 pounds/ac

Cumulative Totals 16.21 3.21 87.68 977.57 47.91 2.72 35.30 69.60 18.56 26,443.74 kg/ha

Metals Sheet (1 Per Field)

PPM
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Field            Acres Applied 26

Mineralized Nitrogen***

3,575

 Lbs PAN per Acre 253

Org. N Mineralized Mineralized N.  Lbs P per Acre 132

In 2021 Times (x) Kmin** Equals (=) Towards 2021  Lbs K per Acre 40

From 2020 0 0.15 0

From 2019 1,114 0.08 89  Dry tons material ac. 85.3

From 2018 270 0.04 11

      Total  mineralized nitrogen (previous 3 years ) 100

Additional Nutrients Applied (Nutrients from Fertilizer)

Total pounds of nitrogen from other sources 2600

Total pounds of phosphorus from other sources 0

Total pounds of potassium from other sources 0

Organic N. Mineralization from 2021 Credited Towards Future Years

Amount of Organic Nitrogen Left to Mineralize for 2022 8,033

Amount of Organic Nitrogen Left to Mineralize for 2023 6,828

Amount of Organic Nitrogen Left to Mineralize for 2024 6,282

** Kmin = Mineralization factors Other

Time /Yrs Unstabilized Aerobic Anaerobic Compost Enter Info

This Year 0-1 0.4 0.30 0.20 0.10

Last Year 1-2 0.2 0.15 0.10 0.05

2 Years Ago 2-3 0.1 0.08 0.05 0.03

3 Years Ago 3-4 0.05 0.04 0.03 0.03

       Note:  Other mineralization factors may be used with DNREC aproval 

**** PPM / 10,000 is equal to percent P205 X 0.44 is equal to P

Percent X 10,000 is equal to PPM

Version 10/23/14

TOTAL NUTRIENTS APPLIED

TO FIELD THIS YEAR

Notes

ammonium recorded at 50%                                 

Summer land application

Milton 3

Total lbs organic N applied this yr. (Organic N X Mineralization factor**) for this year
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    Facility     Total  Acres 30      Application Acres 26

Field 2021

Crop: Uptake*:              Lbs per Bushel 

Crop #1 Crop #2 Crop #3 N P K

Crop(s) Grown Rye Corn 1 0.18 0.25

Soybean 3.8 0.44 1.25

1st Wheat 1.3 0.22 0.29

2nd Barley 1 0.18 0.25

3rd Oats 0.7 0.13 0.2

       Estimated  Yield / AC 0.0 0.0 0.0 Rye 1 0.22 0.2

Insert Crop Uptake Information - Uptake in lbs per bushel or lbs per ton

          Actual Yield / AC 249.0

      Month Crop Planted?

      Month Crop Harvested? Portion of crop(s) harvested 100%

Crop(s) for human consumption?  (Y/N) N

Next ReportingYear: Periods of Land Application? Jan-March  Oct-Dec 

Planned Crop(s) corn

Proposed maximum PAN application rate (next year) 240 lb/ac

Crop #1 Crop #2 Crop #3 Crop #1 Crop #2 Crop #3 Crop #1 Crop #2 Crop #3

Crop Uptake Factor 1 0.22 0.2

Estimated Uptake/Ac 249 0 0 55 0 0 50 0 0

Tot LBS PAN/AC applied

*    A more complete crop library may be obtained from your county extension office.

  Notes:

Harvested corn with rye cover crop

Fall 2021 and winter 2022 application field

24

3

-10

-44

22

61

0

60

63 29

7

 Crop Report Sheet (1 Per Field)

Potassium

In bushels/tons per acre3 highest of past 5 yields

-61

or UD Extension rec. yield

50

253

60

4 77

Total Estimated Uptake/AC

Crop uptake/Acre 2020

132

44

Amount Over(+)/Under(-)

Amount Over (+)/Under (-) 12

Pounds PAN app./Acre 2019

63

Amount Over (+)/Under (-)

0

12Crop uptake/Acre 2019

Pounds PAN app./Acre 2020

3

40

Nitrogen

Clean Delaware, LLC

    Application YearMilton 3

Phosphorus

249 55
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      Facility    Permit No. 2021

Field Total Acres 28 27.5

Pounds

Material Gallons lbs/gal Cal Wet lbs Wet lbs % Solids Dry Lbs Dry Tons Org N Ammonia* N02+N03 Org N

1 Dogfish 706,500 8.34 5,892,210 5,892,210 100 5,892,210 2,946.11 91 41 15 537

2 Grease 334,900 8.34 2,793,066 2,793,066 1.91 53,348 26.7 18,200 400 0 971

3 CDI Sludge 86,000 8.34 717,240 717,240 5.1 36,579 18.3 700 200 0 26

4 Selbyville 57,048 8.34 475,780 475,780 2.83 13,465 6.7 76,100 100 200 1,025

5 8.34 0 0 0.0 0 0 0 0

6 8.34 0 0 0.0 0 0 0 0

7 8.34 0 0 0.0 0 0 0 0

8 8.34 0 0 0.0 0 0 0 0

9 8.34 0 0 0.0 0 0 0 0

10 8.34 0 0 0.0 0 0 0 0

Gallons Wet lbs Dry Lbs Dry Tons Total Org N

Yearly Field Totals 1,184,448 9,878,296 5,995,601 2,998 2,558

Material Org N Ammonia* N02+N03 PAN/Org N P K Min Factor** PAN Org N P K Tot. PAN**

1 Dogfish 0.009119 0.00414 0.00145 0.0036476 0.00328 0.00703 0.4 215 193 414 544

2 Grease 1.82 0.04 0 0.728 0.21 0.2 0.4 388 112 107 410

3 CDI Sludge 0.07 0.02 0 0.021 0.04 0.01 0.3 8 15 4 15

4 Selbyville 7.61 0.01 0.02 2.283 2.3 0.48 0.3 307 310 65 311

5 0 0 0 0 0 0

6 0 0 0 0 0 0

7 0 0 0 0 0 0

8 0 0 0 0 0 0

9 0 0 0 0 0 0

10 0 0 0 0 0 0

PAN Org N P K Tot. PAN**

                            Yearly Field Totals 918 630 589 1,280

Field Summary Sheet - Land Application (1 Per Field)

                                        Percent *** Pounds

PPM (no data entry)APPLIED

Clean Delaware, LLC

Milton 2

AGU 1702 S-03      Application Year

       Applied  Acres
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Field Milton 2       Acres Applied 27.5

Material Arsenic Cadmium Chromium Copper Lead Mercury Molybdenum Nickel Selenium Zinc

1 Dogfish ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

2 Grease ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

3 CDI Sludge 0.09 0.04 0.36 9.61 0.41 0 0.04 0.3 0.09 37.9 ppm

0.0000% 0.0000% 0.0000% 0.0010% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0038% percent

0.02 0.01 0.08 2.06 0.09 0.00 0.01 0.06 0.02 8.12 pounds/ac

4 Selbyville 7.29 0.92 29.9 191 19.9 0.3 6.42 23.2 5.42 1030 ppm

0.0007% 0.0001% 0.0030% 0.0191% 0.0020% 0.0000% 0.0006% 0.0023% 0.0005% 0.1030% percent

1.56 0.20 6.41 40.92 4.26 0.06 1.38 4.97 1.16 220.69 pounds/ac

5 0 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

6 0 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

7 0 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

8 0 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

9 0 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

10 0 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

 Yearly Totals 1.58 0.21 6.48 42.98 4.35 0.06 1.38 5.04 1.18 228.81 pounds/ac

Previous Totals 4.99 1.62 10.15 224.4 8.27 0.6 18.52 27.59 7.32 472.75 pounds/ac

Cumulative Totals 6.57 1.83 16.63 267.38 12.62 0.66 19.90 32.63 8.50 701.56 pounds/ac

Cumulative Totals 7.49 2.08 18.96 304.82 14.39 0.76 22.69 37.19 9.69 799.78 kg/ha

Metals Sheet (1 Per Field)

PPM
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Field            Acres Applied 27.5

Mineralized Nitrogen***

 Lbs PAN per Acre 80

Org. N Mineralized Mineralized N.  Lbs P per Acre 23

In 2021 Times (x) Kmin** Equals (=) Towards 2021  Lbs K per Acre 21

From 2020 4,124 0.15 619

From 2019 2,491 0.08 199  Dry tons material ac. 109.0

From 2018 2,330 0.04 93

      Total  mineralized nitrogen (previous 3 years ) 911

Additional Nutrients Applied (Nutrients from Fertilizer)

Total pounds of nitrogen from other sources 0

Total pounds of phosphorus from other sources 0

Total pounds of potassium from other sources 0

Organic N. Mineralization from 2021 Credited Towards Future Years

Amount of Organic Nitrogen Left to Mineralize for 2022 1,640

Amount of Organic Nitrogen Left to Mineralize for 2023 1,394

Amount of Organic Nitrogen Left to Mineralize for 2024 1,283

** Kmin = Mineralization factors Other

Time /Yrs Unstabilized Aerobic Anaerobic Compost Enter Info

This Year 0-1 0.4 0.30 0.20 0.10

Last Year 1-2 0.2 0.15 0.10 0.05

2 Years Ago 2-3 0.1 0.08 0.05 0.03

3 Years Ago 3-4 0.05 0.04 0.03 0.03

       Note:  Other mineralization factors may be used with DNREC aproval 

**** PPM / 10,000 is equal to percent P205 X 0.44 is equal to P

Percent X 10,000 is equal to PPM

Version 10/23/14

TOTAL NUTRIENTS APPLIED

TO FIELD THIS YEAR

Notes

Ammonia # presented at 50%of lab 

data to reflect volitalization for grease 

and dogfish    

Milton 2

Total lbs organic N applied this yr. (Organic N X Mineralization factor**) for this year
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    Facility     Total  Acres 28      Application Acres 28

Field 2021

Crop: Uptake*:              Lbs per Bushel 

Crop #1 Crop #2 Crop #3 N P K

Crop(s) Grown Millet Millet Corn 1 0.18 0.25

Soybean 3.8 0.44 1.25

1st Wheat 1.3 0.22 0.29

2nd Barley 1 0.18 0.25

3rd Oats 0.7 0.13 0.2

       Estimated  Yield / AC 0.0 0.0 0.0 Rye 1 0.22 0.2

Insert Crop Uptake Information - Uptake in lbs per bushel or lbs per ton

          Actual Yield / AC 0.9 0.8

      Month Crop Planted?

      Month Crop Harvested? Portion of crop(s) harvested 100%

Crop(s) for human consumption?  (Y/N) N

Next ReportingYear: Periods of Land Application? April - Sept 

Planned Crop(s)

Proposed maximum PAN application rate (next year) 240 lb/ac

Crop #1 Crop #2 Crop #3 Crop #1 Crop #2 Crop #3 Crop #1 Crop #2 Crop #3

Crop Uptake Factor 8.78 8.78 1 1 10.7 10.7

Estimated Uptake/Ac 8 7 0 1 1 0 10 9 0

Tot LBS PAN/AC applied

*    A more complete crop library may be obtained from your county extension office.

  Notes:

Summer 2021 Land application field

1st millet cutting  48 bales @ 1040lbs/ bale .89 ton/acre

2nd millet cutting  38 bales @ 1230 lbs/bale  .83 tons/acre

19

Nitrogen

Clean Delaware, LLC

    Application YearMilton 2

Phosphorus

Millet                  8.78                 1.00               10.7

15 2

Amount Over (+)/Under (-) -17

Pounds PAN app./Acre 2019

229

Amount Over (+)/Under (-)

97

26Crop uptake/Acre 2019

Pounds PAN app./Acre 2020

-79

53 10

Total Estimated Uptake/AC

Crop uptake/Acre 2020

12

44

Amount Over(+)/Under(-)

294

 Crop Report Sheet (1 Per Field)

Potassium

In bushels/tons per acre3 highest of past 5 yields

-30

or UD Extension rec. yield

18

68

242

9

-13

1

53

0

61

31

339

260 294
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      Facility    Permit No. 2021

Field Total Acres 32 25

Pounds

Material Gallons lbs/gal Cal Wet lbs Wet lbs % Solids Dry Lbs Dry Tons Org N Ammonia* N02+N03 Org N

1 CDI Spray 2,402,750 8.34 20,038,935 20,038,935 0.26 52,101 26.05 31,100 12,350 400 1,620

2 8.34 0 0 0.0 0 0 0 0

3 8.34 0 0 0.0 0 0 0 0

4 8.34 0 0 0.0 0 0 0 0

5 8.34 0 0 0.0 0 0 0 0

6 8.34 0 0 0.0 0 0 0 0

7 8.34 0 0 0.0 0 0 0 0

8 8.34 0 0 0.0 0 0 0 0

9 8.34 0 0 0.0 0 0 0 0

10 8.34 0 0 0.0 0 0 0 0

Gallons Wet lbs Dry Lbs Dry Tons Total Org N

Yearly Field Totals 2,402,750 20,038,935 52,101 26 1,620

Material Org N Ammonia* N02+N03 PAN/Org N P K Min Factor** PAN Org N P K Tot. PAN**

1 CDI Spray 3.11 1.235 0.04 1.244 0.19 1.02 0.4 648 99 531 1,312

2 0 0 0 0 0

3 0 0 0 0 0

4 0 0 0 0 0

5 0 0 0 0 0

6 0 0 0 0 0 0

7 0 0 0 0 0 0

8 0 0 0 0 0 0

9 0 0 0 0 0 0

10 0 0 0 0 0 0

PAN Org N P K Tot. PAN**

                            Yearly Field Totals 648 99 531 1,312

       Applied  Acres

Field Summary Sheet - Land Application (1 Per Field)

                                        Percent *** Pounds

PPM (no data entry)APPLIED

Clean Delaware, LLC

Milton 1

AGU 1702 S-03      Application Year
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Field Milton 1       Acres Applied 25

Material Arsenic Cadmium Chromium Copper Lead Mercury Molybdenum Nickel Selenium Zinc

1 CDI Spray ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

2 0 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

3 0 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

4 0 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

5 0 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

6 0 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

7 0 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

8 0 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

9 0 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

10 0 ppm

0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% percent

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

 Yearly Totals 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pounds/ac

Previous Totals 4.61 0.63 11.42 105.30 4.25 0.34 2.48 19.16 5.12 381.91 pounds/ac

Cumulative Totals 4.61 0.63 11.42 105.30 4.25 0.34 2.48 19.16 5.12 381.91 pounds/ac

Cumulative Totals 5.26 0.72 13.02 120.04 4.85 0.39 2.83 21.84 5.84 435.38 kg/ha

Metals Sheet (1 Per Field)

PPM
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Field            Acres Applied 25

Mineralized Nitrogen***

 Lbs PAN per Acre 75

Org. N Mineralized Mineralized N.  Lbs P per Acre 4

In 2021 Times (x) Kmin** Equals (=) Towards 2021  Lbs K per Acre 21

From 2020 1,082 0.2 216

From 2019 3,147 0.1 315  Dry tons material ac. 1.0

From 2018 671 0.05 34

      Total  mineralized nitrogen (previous 3 years ) 565

Additional Nutrients Applied (Nutrients from Fertilizer)

Total pounds of nitrogen from other sources 0

Total pounds of phosphorus from other sources 0

Total pounds of potassium from other sources 0

Organic N. Mineralization from 2021 Credited Towards Future Years

Amount of Organic Nitrogen Left to Mineralize for 2022 972

Amount of Organic Nitrogen Left to Mineralize for 2023 778

Amount of Organic Nitrogen Left to Mineralize for 2024 700

** Kmin = Mineralization factors Other

Time /Yrs Unstabilized Aerobic Anaerobic Compost Enter Info

This Year 0-1 0.4 0.30 0.20 0.10

Last Year 1-2 0.2 0.15 0.10 0.05

2 Years Ago 2-3 0.1 0.08 0.05 0.03

3 Years Ago 3-4 0.05 0.04 0.03 0.03

       Note:  Other mineralization factors may be used with DNREC aproval 

**** PPM / 10,000 is equal to percent P205 X 0.44 is equal to P

Percent X 10,000 is equal to PPM

Version 10/23/14

Milton 1

Total lbs organic N applied this yr. (Organic N X Mineralization factor**) for this year

TOTAL NUTRIENTS APPLIED

TO FIELD THIS YEAR

Notes

ammonium recorded at 50%                   

March spray application

Page 3 of 3 Version 7/18/13



  

 

 

 

 

APPENDIX C 

GROUNDWATER MONITORING 

DIRECTION OF GROUNDWATER FLOW 

AVERAGE SHWT SPREADSHEET 



 

Enhancing our community one project at a time. 

Duffield Associates, LLC 
5400 Limestone Road 

Wilmington, DE  19808 
Phone: 302.239.6634 

Fax: 302.239.8485 
duffnet.com 

 

 
August 27, 2021 
 
Mr. Brian Churchill 
DNREC, Surface Water Discharges Section 
89 Kings Highway 
Dover, DE  19901 
 
RE: Duffield Associates, LLC Project No. 11191.EA 
 Clean Delaware, LLC 

Class B Sanitary and Non-Sanitary Wastes, Slow Rate Land Treatment Sites 
Milton Farm, Permit Number AGU 1702-S-03 
Quarterly Groundwater Monitoring Report  
 

Dear Mr. Churchill: 
 
Duffield Associates, LLC (Duffield) has prepared this letter report to summarize groundwater 
monitoring for the Clean Delaware, LLC land treatment farm in Milton, Delaware.  The monitoring was 
performed in accordance with requirements included in State Permit Number AGU 1702-S-03, issued 
by the Delaware Department of Natural Resources and Environmental Control (DNREC), Surface 
Water Discharges Section, effective January 1, 2018.  This report includes data collected through 
August 2021. 
 
Per the requirements included in the referenced permit, the frequency of groundwater monitoring at the 
project site is performed as follows: 
 

 The collection of groundwater samples for laboratory analysis is required on a quarterly basis for 
monitor wells 242592, 242593, 242594, 242949, 242950, 242951, 242955, and 242956; and 

 The collection of groundwater samples for laboratory analysis is required every other month for 
monitor wells 242952, 242953, and 242954.  

 
The last bi-monthly groundwater monitoring was completed in July 2021 and the last quarterly 
groundwater monitoring was completed in August 2021 as follows: 
 

 The depth to water was measured in all of the monitoring wells using an electronic water level 
indicator; 

 A minimum of three volumes of water was removed from the wells being sampled, or the wells were 
bailed dry and allowed to recharge prior to sampling;  

 Field measurements of pH, temperature, conductivity, and dissolved oxygen were recorded using an 
electronic water quality meter; and 

 Groundwater samples were collected in laboratory-prepared bottleware, placed on ice in a transport 
cooler, and submitted to Envirocorp Laboratories, Inc. on the day of sampling. 

GROUNDWATER ELEVATIONS AND FLOW DIRECTION 

Water table elevations recorded in the monitoring wells to date are summarized on the table and graph 
in Attachment 1:  Groundwater Elevation Data.  The aerial photograph in Attachment 1 includes the 
well locations, groundwater elevations, contours of equal groundwater elevation, and direction of 
groundwater flow for August 2021.   



Mr. Brian Churchill 

RE:  Project No. 11191.EA 

August 23, 2021 

Page 2 

 
Groundwater elevations consistently increased from August 2020 and record high groundwater 
elevations were recorded in wells 242592, 242953, 242955, and 242956 during February 2021.  The 
water levels have since dropped off going into the summer months, and have been reduced by an 
average of more than three feet between March and August 2021.   The difference between record high 
and record low water levels recorded to date averages approximately 4 to 4.5 feet. 

The direction of groundwater flow in August 2021 was predominantly easterly, with a slight northerly 
trend towards Ingram Branch on the northern portion of the site.  This groundwater flow configuration 
has been fairly consistent for the monitoring completed to date.  Groundwater elevations typically drop 
by 6 to 7 feet from the farthest up gradient well locations to the farthest down gradient well locations.   
 

LABORATORY ANALYSIS 

The groundwater samples were submitted to Envirocorp Labs, Inc. for analysis of the following: 

 Nitrates; 

 Ammonia Nitrogen; 

 Total Nitrogen; 

 Total Phosphorus; 

 Chlorides; 

 Sodium; 

 Total Dissolved Solids (TDS); 

 Fecal Coliform; and 

 Enterococcus. 
 
Copies of the laboratory reports for the July and August 2021 monitoring events are enclosed as 
Attachment 2:  Laboratory Reports.  A summary of the laboratory analysis is included in the summary 
tables in Attachment 3, and graphical presentations of nitrate concentrations compiled to date are 
included as Attachment 4.  The laboratory results are summarized and discussed as follows. 
 
Nitrates 

Well 

Number 

Historical Range 

in Concentration 
Concentration Range  

2018 and 2019 

Concentration 

Range 2020 

Concentration Range  

Jan to May 2021 
Concentration  

July/Aug 2021 
242592 1.32 to 23.3 1.32 to 14.3 11.5 to 21.8 12.2 to 21.9 21.9 
242593 8.95 to 157 8.95 to 53.7 21.9 to 30.6 11.6 to 22.5 28.6 
242594 7.74 to 342 14 to 121 17.9 to 30 13.5 to 24.7 30.4 
242949 1.98 to 57.9 1.98 to 10.0 5.31 to 12.9 10.5 to 13.0 9.62 
242950 1.68 to 25.5 1.68 to 5.32 3.76 to 7.44 6.53 to 10.2 19.3 
242951 0.317 to 40.1 0.317 to 9.25 2.08 to 4.66 0.32 to 0.57 11.7 
242952 9.21 to 30.8 9.31 to 15.3 13.9 to 17.4 12.4 to 14.2 11.8 
242953 3.63 to 44.6 3.63 to 16.2 7.18 to 9.34 11.3 to 15.6 13.2 
242954 2.4 to 89.1 2.4 to 23 5.97 to 9.7 7.43 to 9.59 9.88 
242955 1.05 to 19.0 6.13 to 19.0 7.36 to 10.5 15.3 to 16.5 11.1 
242956 2.56 to 32 14.9 to 32 25.6 to 26.9 7.39 to 24.3 24.6 
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The Environmental Protection Agency (EPA) allows a maximum contaminant level (MCL) of 10 ppm 
in public drinking water supplies.  The nitrate concentrations exceeded the MCL in 9 of the 11 
monitoring wells during the July-August 2021sampling events.  The trends in those wells are discussed 
as follows. 

Well 242592 

Well 242592 is an up gradient well located along Route 30.  Nitrate concentrations historically ranged 
between 10 ppm and 15 ppm since late 2017.  The concentration of 21.8 ppm reported in August 2020 
was one of the highest concentrations reported for that well location.  The concentration dropped off to 
19.9 ppm in November 2020 and 12.2 ppm in February 2021.  Nitrates were reported at 21.9 ppm in 
both May and August 2021approaching the highest concentration recorded of 23.3 ppm.  Up-gradient 
land use is agricultural, and more recently a regional wastewater disposal facility.   
 
Well 242593 

Well 242593 is located on the north end of the Site, and nitrate concentrations often exceeded 100 ppm 
prior to 2016.  The nitrate concentrations followed an overall decreasing trend from August 2017 to 
February 2019, and were reported as low as 8.95 ppm.  An increasing trend occurred during 2019, and 
nitrates have ranged from about 15 ppm to 30 ppm since that time.  The concentration recently dropped 
off to 11.6 ppm in May 2021, but increased to 28.6 ppm in August 2021. 

Well 242594 

Well 242594 is located within the north application field.  Nitrate concentrations ranged from about 100 
ppm to 350 ppm from initial monitoring in June 2013 to early 2016.  The concentrations fluctuated from 
2016 through February 2018, and then dropped off ranging from 7.74 ppm to 30 ppm since that time.  
Nitrates were last reported at 30.4 ppm in August 2021. 

Well 242950 

Well 242950 is centrally located along the down-gradient border of the Site, up gradient of Application 
Fields # 6 and #7.  Nitrate concentrations in samples collected from this well ranged from approximately 
10 ppm to 25 ppm from June 2013 to the end of 2015.  The concentrations were reduced and remained 
below 5 ppm, for the most part, from February 2016 to January 2020.  The nitrate concentrations have 
since followed an increasing trend and were last reported at 19.3 ppm in August 2021. 
 
Well 242952 
 
Well 242952 is located up gradient of Application Fields # 6 and #7.  Nitrate concentrations in samples 
collected from this well have ranged from approximately 10 ppm to 30 ppm.  The concentrations have 
remained below 20 ppm since November 2017.  Nitrate concentrations have been reduced over the last 
four monitoring events and were last reported at 11.8 ppm in July 2021.  The off-site land use up 
gradient of this well is agricultural.   
 
Well 242955 

Well 242955 is located in an up-gradient position along Route 30.  Nitrate concentrations followed an 
increasing trend from late 2016 to late 2018 reaching a concentration of 18.9 ppm.  A decreasing trend 
occurred through 2019 with a concentration of 6.13 ppm reported in November 2019.  Nitrate 
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concentrations then followed another increasing trend reaching 16.5 ppm in February 2021.  The 
concentrations have since dropped off to 11.1 ppm in August 2021.   

Well 242956 

Well 242956 is located within the application field just west of the site building facilities.  Nitrate 
concentrations have fluctuated from approximately 2.5 ppm to 30 ppm, and more recently showed an 
overall decreasing trend from February 2019 to November 2020.  The concentration dropped from 24.5 
ppm in February 2021 to 7.39 in May 2021, and then increased to 24.6 ppm in August 2021. 

Wells near Residential Area (242953 and 242954) 

The concentrations of nitrates in both wells had remained below the EPA MCL since July 2018 
(242954) and September 2018 (242953).   

Nitrates in well 242953 increased to 9.34 ppm in November 2020, and exceeded the MCL at 13 ppm in 
January 2021, 15.6 ppm in May 2021, and 13.2 ppm in July 2021. 

Nitrates in well 242954 consistently exceeded 10 ppm from June 2013 to May 2018, and were reported 
as high as 89.1 ppm.  Nitrate concentrations have remained below the MCL of 10 ppm since July 2018 
and were last reported at 9.88 ppm in July 2021.  Nitrates are now being reported at lower or 
comparable concentrations in these down gradient wells, when compared to the monitoring well up 
gradient of Application Fields #6 and #7 (well 242952).  Nitrates in well 242952 have ranged from 11.8 
ppm to 17.4 ppm over the past year of monitoring.   
 
Chlorides 

Well 

Number 

Historical Range 

in Concentration 
Concentration Range  

2018 and 2019 

Concentration 

Range 2020 

Concentration Range 

Jan to May 2021 
Concentration 

July/Aug 2021 
242592 20.9 to 148 31.1 to 113 38 to 119 29.2 to 66.2 68 
242593 4.85 to 67.7 4.85 to 37.2 8.98 to 16.9 12.2 to 20.1 25.4 
242594 3.79 to 81.9 9.99 to 81.9 7.52 to 14.9 3.79 to 6.71 12.2 
242949 3.21 to 21.6 3.7 to 9.17 6.73 to 18.5 14.1 to 14.8 23.8 
242950 2.74 to 14.5 2.74 to 7.3 3.99 to 9.73 9.31 to 10.8 25.9 
242951 5.92 to 25.9 5.92 to 16.4 8.01 to 9.54 11.9 to 21.9 26.6 
242952 15.9 to 69.3 21.7 to 69.3 22.1 to 29.3 29.2 to 31.3 24.4 
242953 5.83 to 39.1 5.83 to 14.3 9.22 to 9.89 12.7 to 22.7 11.9 
242954 2.18 to 67.2 2.18 to 17.1 7.18 to 10.3 12.2 to 15.7 14.2 
242955 20.6 to 274 20.6 to 138 35.4 to 158 36.1 to 36.8 68 
242956 7.16 to 71.6 19.8 to 52.5 40.4 to 67.1 13.4 to 36.6 56.7 

 

Chloride concentrations increased at all of the well locations between May and August 2021 with the 
exception of wells 242952 and 242953.  The concentration of 26.6 ppm reported in well 242951 during 
August 2021 is the highest concentration reported to date.   

The EPA maintains a Secondary Drinking Water MCL of 250 ppm for chlorides.  Secondary standards 
are for water aesthetics and are not enforceable.  None of the chloride concentrations reported to date 
have exceeded the Secondary MCL of 250 ppm with one exception.  The EPA Secondary MCL was 
exceeded in well 242955 during November 2015.   
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Sodium 

Well 

Number 

Historical Range 

in Concentration 
Concentration Range  

2018 and 2019 

Concentration 

Range 2020 

Concentration Range 

Jan to May 2021 
Concentration  

July/Aug 2021 
242592 9.4 to 62.4 10.4 to 62.4 14.4 to 45.2 9.4 to 33.5 36.6 
242593 3.33 to 36.1 7.0 to 26.6 6.23 to 22.4 3.33 to 6.03 8.51 
242594 7.02 to 97.3 29.3 to 48.8 7.02 to 30.5 12.6 to 16.2 11.5 
242949 3.7 to 45.8 5.0 to 45.8 3.7 to 8.17 4.1 to 6.47 6.03 
242950 1.93 to 6.85 2.58 to 4.8 1.93 to 4.03 2.79 to 4.41 6.06 
242951 2.38 to 18.1 3.4 to 18.1 2.38 to 5.92 5.55 to 6.35 5.06 
242952 5.74 to 39.6 10.1 to 39.6 5.74 to 20.3 9.05 to 12.0 8.3 
242953 3.08 to 14.7 4.3 to 13.1 3.77 to 5.61 3.08 to 4.96 5.62 
242954 3.74 to 35.5 5.6 to 15.1 3.74 to 6.28 4.16 to 5.48 4.87 
242955 8.88 to 128 26.5 to 128 11.4 to 72.5 15.3 to 17.9 33.4 
242956 13.0 to 59.3 30.3 to 51.4 13 to 64.4 16.5 to 22.3 33.4 

Sodium concentrations increased between the May and July-August 2021 events in six of the 11 wells.  
The concentrations reported in July and August 2021 were within historical ranges previously reported 
in the wells.  Sodium is not included on the EPA’s Primary or Secondary Drinking Water Standard 
MCL lists. 

Phosphorus 

Well 

Number 

Highest Reported 

Concentration 

Concentration Range  

2018 and 2019 

Concentration  

Range 2020 

Concentration Range 

Jan to May 2021 
Concentration  

July/Aug 2021 
242592 1.48 Not Detected to 1.14 Not Detected to 0.16  <0.05 to 0.06 0.08 
242593 1.09 Not Detected Not Detected to 0.16 0.13 to 1.09 0.07 
242594 1.35 Not Detected to 0.5 Not Detected to 0.19 0.19 to 1.02 0.5 
242949 0.719 Not Detected Not Detected to 0.13 <0.05 to 0.24 0.07 
242950 0.157 Not Detected Not Detected to 0.10 <0.05 0.05 
242951 0.11 Not Detected Not Detected to 0.15 <0.05 to 0.11 0.08 
242952 0.803 Not Detected to 0.6 Not Detected to 0.16 <0.05 to 0.16 0.20 
242953 5.20 Not Detected to 0.11 Not Detected to 0.21 <0.05 to 0.18 0.07 
242954 1.80 Not Detected to 0.05 Not Detected to 0.15 <0.05 to 0.59 0.28 
242955 2.53 Not Detected to 0.06 Not Detected to 0.20 <0.05 to 0.76 0.27 
242956 1.57 Not Detected to 0.06 Not Detected to 0.17 0.05 to 0.28 0.18 

Phosphorus was detected above reporting levels in the groundwater samples collected from all of the 
monitoring wells during July and August 2021 monitoring events.  The concentrations reported in July 
and August 2021 were within historical ranges previously reported in the wells.   

Total Dissolved Solids (TDS) 

Well 

Number 

Historical Range 

in Concentration 
Concentration Range  

2018 and 2019 

Concentration 

Range 2020 

Concentration Range  

Jan to May 2021 
Concentration  

July/Aug 2021 
242592 167 to 390 186 to 390 238 to 404 212 to 355 418 
242593 110 to 804 160 to 798 284 to 354 218 to 268 468 
242594 256 to 2,430 374 to 1,470 256 to 420 305 to 352 445 
242949 8.2 to 440 88 to 176 106 to 198 228 250 
242950 53 to 212 82 to 126 56 to 150 152 to 162 295 
242951 92 to 284 118 to 218 92 to 208 150 to 198 225 
242952 96 to 365 142 to 342 156 to 238 208 to 232 205 
242953 76 to 357 76 to 132 78 to 172 132 to 295 170 
242954 78 to 724 98 to 198 86 to 198 152 to 160 155 
242955 114 to 425 180 to 360 210 to 326 238 to 285 295 
242956 95 to 360 168 to 360 242 to 340 178 to 290 378 
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Record high concentrations of TDS were reported in wells 242592 and 242950 and 242956 in July and 
August 2021.  The remaining concentrations fell within historical ranges.  The EPA maintains a 
Secondary Drinking Water MCL of 500 ppm for TDS.  TDS concentrations previously exceeded 500 
ppm at well locations 242593, 242594 and 242954.  However, all TDS concentrations have been 
reported below the Secondary MCL of 500 ppm since 2018.   
 
Fecal Coliform Bacteria (FCB)  

Well 

Number 

Highest Reported 

Concentration 

Concentration Range  

2018 through 2020 

Concentration Range 

Jan to May 2021 

Concentration 

July/Aug2021 
242592 1.8 Not Detected to 4 Not Detected Not Detected 
242593 2.0 Not Detected to >160 Not Detected Not Detected 
242594 2.0 Not Detected Not Detected Not Detected 
242949 7.8 Not Detected to 2 Not Detected Not Detected 
242950 13 Not Detected to 2 Not Detected Not Detected 
242951 1.8 Not Detected to 8 Not Detected Not Detected 
242952 Not Detected Not Detected Not Detected Not Detected 
242953 Not Detected Not Detected Not Detected Not Detected 
242954 Not Detected Not Detected Not Detected Not Detected 
242955 4.5 Not Detected to 94 Not Detected Not Detected 
242956 4.5 Not Detected Not Detected Not Detected 

 
FCB were not detected in the groundwater samples collected during November 2020, and during the 
2021 monitoring events completed to date.  FCB have not been detected to date in samples collected 
from up gradient monitor well 242952, and down gradient wells 242953 and 242954.   
 
Enterococcus Bacteria (EB) 

Well 

Number 

Highest Reported 

Concentration 

Concentration Range  

2018 through 2020 

Concentration Range  

Jan to May 2021 

Concentration 

July/Aug 2021 
242592 529.8 2 to 36.8 6.3 to 24.2 28.8 
242593 >2,419.6 1 to >2,419.6 98.3 to >2,419.6 38.3 
242594 579.4 4 to 436 67.6 to 579.4 42.2 
242949 1,732.9 Not Detected to 290.9 1.0 to 135.4 19.9 
242950 93.3 1 to 131.4 20.9 to 30.9 83.9 
242951 980.4 Not Detected to 28.1 13.4 to 980.4 30.1 
242952 >2,419.6 Not Detected to >2,419.6 9.7 to 167.9 302.6 
242953 >2,419.6 Not Detected to >2,419.6 1.0 to 107.1 5.2 
242954 >2,419.6 Not Detected to 18.5 156.4 to >2,419.6 >2,419.6 

242955 >2,419.6 25.9 to 980.4 285.1 to >2,419.6 >2,419.6 
242956 >2,419.6 1 to <2,419.6 5.2 to 191.8 501.2 

Enterococcus bacteria have been detected in groundwater samples collected from all the monitoring 
wells, and the concentrations have been quite variable.  New record high concentrations were reported 
in May 2021 for wells 242593, 242594, and 242951.  The concentrations in these three wells were 
substantially reduced during the July-August monitoring period.  The highest concentrations of 
enterococcus were more recently reported in wells 242955 and 242956.  Well 242955 is located along 
the west up gradient border of the Site.  Well 242956 is located down gradient of well 242955. 
 
SUMMARY 
 
Groundwater elevations consistently increased from August 2020 and record high groundwater 
elevations were recorded in wells 242592, 242953, 242955, and 242956 during February 2021.  The 
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water levels have since dropped off going into the summer months, and were reduced by an average of 
more than three feet between March and August 2021.    

The nitrate concentrations exceeded the MCL in 9 of the 11 monitoring wells during the July-August 
2021 sampling events.  The concentrations of nitrates in the two wells on the down gradient boundary of 
the Site remained below the EPA MCL in July 2018 (242954) and September 2018 (242953).  Nitrates 
in well 242953 have more recently exceeded the MCL at 13 ppm in January 2021, 15.6 ppm in May 
2021, and 13.2 ppm in July 2021.  Nitrates in well 242954 consistently exceeded 10 ppm from June 
2013 to May 2018, and were reported as high as 89.1 ppm.  Nitrate concentrations were reduced and 
have remained below the MCL of 10 ppm since July 2018 and were last reported at 9.88 ppm in July 
2021.   

Chloride concentrations increased at all of the well locations between May and August 2021 with the 
exception of wells 242952 and 242953.  The concentration of 26.6 ppm reported in well 242951 during 
August 2021 is the highest concentration reported to date.   

Record high concentrations of TDS were reported in wells 242592 and 242950 and 242956 in July and 
August 2021.   

Phosphorus was reported in the groundwater samples collected from all of the monitoring wells during 
July and August 2021 monitoring events, at concentrations within historical ranges previously reported.   
 
FCB were not detected in the groundwater samples collected during November 2020, and during the 
2021 monitoring events completed to date.   

New record high concentrations of enterococcus were reported in May 2021 for wells 242593, 242594, 
and 242951.  The concentrations in these three wells were substantially reduced during the July-August 
monitoring period.  The highest concentrations of enterococcus were more recently reported in wells 
242955 and 242956.   

 
The next bi-monthly sampling event is scheduled for September 2021 and the next quarterly event is 
scheduled for November 2021.    
 
Please contact us if you have any questions.  
 
Very truly yours, 

DUFFIELD ASSOCIATES, LLC 

 
 
Savannah Sipes    Steven F. Cahill, P.G. 
Project Engineer    Senior Project Manager 

SAS/SFC:cpt 
\\Headquarters.duffnet.com\DFS\Share\Projects\11000\11191\EA- Milton\2021.08.Report\MonitorRpt-11191EA-20210827.docx 

Enclosures:  Attachment 1 – Groundwater Elevation Data and Groundwater Flow Sketches 
 Attachment 2 – Laboratory Reports.   
 Attachment 3 – Summary Tables of Laboratory Data  
 Attachment 4 – Graphical Presentation of Nitrate Levels in Groundwater Samples 

cc:  Mr. Gerry Desmond – Clean Delaware, LLC 



 

 

ATTACHMENT 1 
 

GROUNDWATER ELEVATION DATA 

AND 

GROUNDWATER FLOW SKETCH  
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Well ID 242592 242593 242594 242949 242950 242951 242952 242953 242954 242955 242956

Casing El. 34.24 34.07 36.18 28.92 29.68 36.76 31.87 34.8 34.33 34.64 33.36

Date
May-13 21.54 17.78 19.48 17.32 16.56 19.69 17.8 14.9 14.83 21.29 19.23
Sep-13 22.54 17.79 19.3 17.39 16.78 19.95 15.22 15.23 14.5 21.33 19.42
Dec-13 21.38 17.87 19.03 17.19 16.4 19.76 17.78 14.8 14.05 21.23 19.16
Feb-14 22.44 18.5 20.18 18.02 17.5 21.09 18.98 15.9 15.05 22.55 20.37
Mar-14 22.34 18.46 19.96 18.01 17.65 21.29 19.24 16.2 15.44 22.52 20.43
Apr-14 22.34 18.48 20.02 18.03 17.82 21.48 19.44 16.47 15.7 22.56 20.54
May-14 21.93 18.18 19.55 17.6 17.28 20.82 18.83 15.91 15.11 22.05 20
Jun-14 21.34 17.44 18.9 17.02 16.38 19.98 18.12 14.98 14.34 21.35 19.26
Jul-14 21.09 17.42 18.6 16.82 16.02 19.48 17.61 14.42 13.79 20.99 18.87

Aug-14 20.72 17.39 18.36 16.62 15.73 18.9 17.06 14.04 13.31 20.55 18.43
Sep-14 19.82 17.01 17.81 16.22 15.19 18.06 16.32 13.58 12.85 19.61 17.75
Nov-14 19.7 17.01 17.67 16.07 14.85 17.88 15.92 13.14 12.41 19.48 17.53
Dec-14 21.74 17.7 18.47 16.93 15.39 18.36 16.19 13.42 12.6 20.47 18.26
Jan-15 20.87 17.72 18.66 16.97 15.73 18.88 16.76 13.89 13.09 20.68 18.54
Mar-15 22.15 18.57 19.78 18.07 17.18 20.55 18.66 15.52 14.7 23.2 19.97
May-15 21.61 17.92 19.16 17.21 16.55 20.22 18.14 15.05 14.38 21.62 19.42
Jun-15 21.15 17.65 18.79 16.9 16.12 19.59 17.55 14.59 13.92 21.07 18.96
Jul-15 20.77 17.43 18.42 16.64 15.69 18.95 17.01 14.11 13.39 20.63 18.48

Aug-15 20.16 16.79 17.92 16.17 15.06 18.37 16.53 13.52 12.93 20.02 17.96
Sep-15 19.26 15.79 16.9 15.06 13.99 17.56 15.72 12.47 12.05 19.13 17.01
Nov-15 19.93 17.08 17.78 16.08 14.81 18.02 15.95 13.08 12.36 19.77 17.63
Jan-16 21.03 17.86 18.8 17.12 15.86 19.09 16.79 13.86 13.04 20.91 18.69
Feb-16 21.75 18.2 19.37 17.59 16.67 20.23 17.9 14.87 13.99 21.75 19.52
Mar-16 21.95 18.28 19.6 18.62 17.09 20.66 18.52 15.52 14.69 22.04 19.88
May-16 21.56 18 19.16 17.38 16.56 19.92 17.82 14.99 14.14 21.48 19.32
Jul-16 21.22 17.51 18.84 16.86 16.25 19.75 17.86 14.86 14.2 21.22 19.12

Aug-16 20.76 16.94 18.22 16.29 15.34 18.99 17.12 13.76 13.26 20.68 18.44
Sep-16 19.85 17.69 17.82 16.17 15.11 18.15 16.34 13.49 12.85 19.69 17.77
Nov-16 22.79 18.68 20.15 17.99 17.79 21.44 19.46 16.45 15.71 22.66 20.59
Jan-17 21.34 17.83 18.79 17.14 16.35 19.82 17.78 14.81 13.43 21.35 19.21
Feb-17 21.54 17.95 19.13 17.17 16.27 19.86 17.61 14.58 13.79 21.52 19.23
Mar-17 21.24 17.76 18.89 17.07 16.12 19.61 17.46 14.44 13.65 21.19 19

Groundwater Elevations (feet above mean sea level)
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Well ID 242592 242593 242594 242949 242950 242951 242952 242953 242954 242955 242956

Casing El. 34.24 34.07 36.18 28.92 29.68 36.76 31.87 34.8 34.33 34.64 33.36

Date Groundwater Elevations (feet above mean sea level)
May-17 21.58 17.89 19.01 17.11 16.23 19.88 17.6 14.59 13.84 21.59 19.27
Jul-17 20.84 17.5 18.57 16.83 15.81 19.14 17.19 14.13 13.45 20.77 18.67

Aug-17 21.34 17.99 19.08 17.23 16.46 19.67 17.76 14.88 14.1 21.3 19.19
Sep-17 - - - - - - 17.49 14.69 13.94 - -
Nov-17 20.69 17.58 18.45 16.69 15.67 18.84 16.69 13.98 13.19 20.58 18.46
Jan-18 19.96 17.27 18 16.55 15.25 18.36 16.35 13.51 12.76 19.87 17.94
Feb-18 20.89 17.66 18.31 17.39 15.57 18.41 16.34 13.54 12.77 20.44 18.27
Mar-18 21.17 17.62 18.84 17.07 16.25 19.58 17.45 14.55 13.74 21.19 19.01
May-18 21.27 17.8 18.9 17.01 16.44 19.81 17.75 14.95 14.18 21.23 19.1
Jul-18 21.23 17.35 18.85 16.77 16.19 19.81 - - 14.42 21.22 19.18

Aug-18 20.48 17.24 18.22 16.34 15.52 18.91 - - 13.48 20.38 18.34
Sep-18 20.55 17.45 18.3 16.61 15.64 18.8 16.87 14 13.3 20.43 18.39
Nov-18 22.84 19.05 21.1 18.78 18.41 21.58 19.71 16.82 15.92 23.06 20.98
Jan-19 22.71 18.78 20.51 18.35 18.45 22.11 20.17 17.27 16.55 23.08 21.12
Feb-19 22.71 18.77 20.49 18.32 18.44 22.2 20.23 17.29 16.56 23.1 21.12
Mar-19 22.8 18.78 20.55 18.19 19.54 22.42 20.46 17.49 16.8 23.26 21.28
May-19 22.24 18.37 19.79 17.62 17.43 21.21 19.37 16.15 15.49 22.4 20.32
Aug-19 20.34 17.22 NS 16.47 15.18 18.86 17.17 14.15 13.53 20.24 18.26
Sep-19 19.89 16.97 17.81 16.07 14.91 18.36 16.57 13.43 12.93 19.79 17.81
Nov-19 18.85 16.43 16.96 15.51 14.21 17.17 15.33 12.55 11.86 18.64 16.76
Jan-20 19.24 16.83 17.38 15.87 14.44 17.26 15.22 12.6 11.73 18.94 17.08
Feb-20 20.5 17.46 18.08 16.61 15.04 17.93 15.82 13.09 12.24 20.19 17.83
Mar-20 20.31 16.32 18.08 16.42 15.19 18.37 16.31 13.51 12.73 20.02 17.94
May-20 20.69 17.57 18.43 16.72 15.66 18.81 16.67 13.95 13.14 20.53 18.36
Jul-20 19.32 17.06 15.73 14.72 17.52 16.04 12.70 18.89 15.87

Aug-20 19.49 16.87 17.46 16.00 14.93 17.83 15.98 12.64 19.29 17.39
Sep-20 20.44 17.52 18.39 16.59 15.66 18.71 16.76 14.00 13.24 20.28 18.29
Nov-20 22.34 18.70 20.05 18.02 17.48 20.71 18.72 15.80 14.88 22.39 20.21
Jan-21 22.64 18.71 20.36 18.01 18.24 22.06 20.12 17.20 16.53 23.01 20.97
Feb-21 23.19 18.97 20.43 18.42 18.51 22.26 20.37 19.80 16.33 23.64 21.36
Mar-21 23.14 18.82 20.58 18.30 18.63 22.45 20.57 17.50 16.83 23.50 21.39
May-21 22.29 18.44 19.55 17.72 17.81 21.79 19.87 16.95 16.28 22.68 20.64
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Well ID 242592 242593 242594 242949 242950 242951 242952 242953 242954 242955 242956

Casing El. 34.24 34.07 36.18 28.92 29.68 36.76 31.87 34.8 34.33 34.64 33.36

Date Groundwater Elevations (feet above mean sea level)
Jul-21 21.04 17.64 18.64 16.66 16.32 19.63 17.93 14.93 14.39 20.92 18.91

Aug-21 20.48 17.26 18 16.2 15.43 18.76 17.1 13.1 13.53 20.23 17.58
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Milton Farm, Groundwater Elevations in Monitor Wells
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LABORATORY REPORTS  



ENVIROCORP LABORATORIES INC.

51 CLARK STREET, HARRINGTON, DE 19952

302-398-4313

www.envirocorplabs.com

ANALYTICAL SERVICES: NPDES, RCRA, GROUND WATER 

July 19, 2021

Duffield Associates, Inc.

Wilmington, DE 19808

5400 Limestone Rd

Steve Cahill

Enclosed are the results of analyses for samples received by our laboratory on 7/6/2021.  If you 

have any questions concerning this report, please feel free to contact me.

RE:  Milton Farm

[TOC_1]Cover 

Letter[TOC]

Sincerely, 

Shelly Bloom

Supervising Analyst
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Project:

Project Number:

Reported:

Duffield Associates, Inc.

5400 Limestone Rd

Wilmington, DE  19808

Milton Farm

Milton Farm

07/19/2021  11:09

ENVIROCORP LABORATORIES INC.

51 CLARK STREET, HARRINGTON, DE 19952

302-398-4313

www.envirocorplabs.com

ANALYTICAL SERVICES: NPDES, RCRA, GROUND WATER 

Sample Summary

Sample Lab ID Matrix Sampled Received

2429522106483-01 7/6/2021   8:30Ground Water 07/06/21 14:20

2429532106483-02 7/6/2021   9:07Ground Water 07/06/21 14:20

2429542106483-03 7/6/2021   9:17Ground Water 07/06/21 14:20

[TOC_1]Samples in 

Report[TOC]
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Project:

Project Number:

Reported:

Duffield Associates, Inc.

5400 Limestone Rd

Wilmington, DE  19808

Milton Farm

Milton Farm

07/19/2021  11:09

ENVIROCORP LABORATORIES INC.

51 CLARK STREET, HARRINGTON, DE 19952

302-398-4313

www.envirocorplabs.com

ANALYTICAL SERVICES: NPDES, RCRA, GROUND WATER 

Analytical Results

Sample ID:  

ResultAnalyte Reporting 

Limit

Date 

Analyzed

MethodQualifierUnits Analyst

Lab ID:  

Matrix:  

242952

2106483-01

Received:  

Date 

Prepared

Ground Water

Sample Start:  07/06/21 08:30

07/06/21 14:20Grab

Matrix:  

Sample Type: 

Microbiology 

2#/100 mL SM9222-D 7/7/21  16:15 HM7/6/21  15:33NDFecal Coliform

1#/100 mL Enterolert 7/7/21  16:39 HM7/6/21  15:22302.6Enterococcus

2#/100 mL SM9222-B 7/7/21  16:13 HM7/6/21  15:32NDTotal Coliform

Inorganic 

5.00mg/L EPA 300.0 7/7/21  05:57 MEM7/7/21   5:5724.4Chloride

0.05mg/L SM4500-NH3-G 7/15/21  12:40 CK7/15/21  11:53NDAmmonia as N

0.10mg/L EPA 300.0 7/7/21  05:57 MEM7/7/21   5:57NDNitrite as N

2.00mg/L EPA 300.0 7/7/21  05:57 MEM7/7/21   5:5711.8Nitrate as N

12.5mg/L SM2540-C 7/13/21  16:55 TAS7/12/21  15:49205Total Dissolved Solids

0.05mg/L SM4500-Norg-C 7/16/21  13:06 CK7/16/21  11:300.16Total Kjeldahl Nitrogen

0.0500mg/L [CALC] 7/16/21  13:06 CK7/16/21  11:3012.0Total Nitrogen as N

0.05mg/L SM4500-P-F 7/16/21  13:03 CK7/16/21  11:330.20Total Phosphorus as P

Metals 

0.0100mg/L EPA 200.7 7/14/21  12:04 JMW7/14/21  12:048.30Sodium

[TOC_1]Sample Results[TOC]
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Project:

Project Number:

Reported:

Duffield Associates, Inc.

5400 Limestone Rd

Wilmington, DE  19808

Milton Farm

Milton Farm

07/19/2021  11:09

ENVIROCORP LABORATORIES INC.

51 CLARK STREET, HARRINGTON, DE 19952

302-398-4313

www.envirocorplabs.com

ANALYTICAL SERVICES: NPDES, RCRA, GROUND WATER 

Analytical Results

Sample ID:  

ResultAnalyte Reporting 

Limit

Date 

Analyzed

MethodQualifierUnits Analyst

Lab ID:  

Matrix:  

242953

2106483-02

Received:  

Date 

Prepared

Ground Water

Sample Start:  07/06/21 09:07

07/06/21 14:20Grab

Matrix:  

Sample Type: 

Microbiology 

2#/100 mL SM9222-D 7/7/21  16:15 HM7/6/21  15:33NDFecal Coliform

1#/100 mL Enterolert 7/7/21  16:39 HM7/6/21  15:225.2Enterococcus

2#/100 mL SM9222-B 7/7/21  16:13 HM7/6/21  15:32NDTotal Coliform

Inorganic 

0.50mg/L EPA 300.0 7/7/21  06:19 MEM7/7/21   6:1911.9Chloride

0.05mg/L SM4500-NH3-G 7/15/21  12:40 CK7/15/21  11:53NDAmmonia as N

0.10mg/L EPA 300.0 7/7/21  06:19 MEM7/7/21   6:19NDNitrite as N

0.20mg/L EPA 300.0 7/7/21  06:19 MEM7/7/21   6:1913.2Nitrate as N

12.5mg/L SM2540-C 7/13/21  16:55 TAS7/12/21  15:49170Total Dissolved Solids

0.05mg/L SM4500-Norg-C 7/16/21  13:06 CK7/16/21  11:300.10Total Kjeldahl Nitrogen

0.0500mg/L [CALC] 7/16/21  13:06 CK7/16/21  11:3013.3Total Nitrogen as N

0.05mg/L SM4500-P-F 7/16/21  13:03 CK7/16/21  11:330.07Total Phosphorus as P

Metals 

0.0100mg/L EPA 200.7 7/14/21  12:07 JMW7/14/21  12:075.62Sodium
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Project:

Project Number:

Reported:

Duffield Associates, Inc.

5400 Limestone Rd

Wilmington, DE  19808

Milton Farm

Milton Farm

07/19/2021  11:09

ENVIROCORP LABORATORIES INC.

51 CLARK STREET, HARRINGTON, DE 19952

302-398-4313

www.envirocorplabs.com

ANALYTICAL SERVICES: NPDES, RCRA, GROUND WATER 

Analytical Results

Sample ID:  

ResultAnalyte Reporting 

Limit

Date 

Analyzed

MethodQualifierUnits Analyst

Lab ID:  

Matrix:  

242954

2106483-03

Received:  

Date 

Prepared

Ground Water

Sample Start:  07/06/21 09:17

07/06/21 14:20Grab

Matrix:  

Sample Type: 

Microbiology 

2#/100 mL SM9222-D 7/7/21  16:15 HM7/6/21  15:33NDFecal Coliform

1#/100 mL Enterolert 7/7/21  16:39 HM7/6/21  15:22>2419.6Enterococcus

2#/100 mL SM9222-B 7/7/21  16:13 HM7/6/21  15:3256Total Coliform

Inorganic 

0.50mg/L EPA 300.0 7/7/21  06:40 MEM7/7/21   6:4014.2Chloride

0.05mg/L SM4500-NH3-G 7/15/21  12:40 CK7/15/21  11:530.08Ammonia as N

0.10mg/L EPA 300.0 7/7/21  06:40 MEM7/7/21   6:40NDNitrite as N

0.20mg/L EPA 300.0 7/7/21  06:40 MEM7/7/21   6:409.88Nitrate as N

12.5mg/L SM2540-C 7/13/21  16:55 TAS7/12/21  15:49155Total Dissolved Solids

0.05mg/L SM4500-Norg-C 7/16/21  13:06 CK7/16/21  11:300.35Total Kjeldahl Nitrogen

0.0500mg/L [CALC] 7/16/21  13:06 CK7/16/21  11:3010.2Total Nitrogen as N

0.05mg/L SM4500-P-F 7/16/21  13:03 CK7/16/21  11:330.28Total Phosphorus as P

Metals 

0.0100mg/L EPA 200.7 7/14/21  12:11 JMW7/14/21  12:114.87Sodium
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Project:

Project Number:

Reported:

Duffield Associates, Inc.

5400 Limestone Rd

Wilmington, DE  19808

Milton Farm

Milton Farm

07/19/2021  11:09

ENVIROCORP LABORATORIES INC.

51 CLARK STREET, HARRINGTON, DE 19952

302-398-4313

www.envirocorplabs.com

ANALYTICAL SERVICES: NPDES, RCRA, GROUND WATER 

Notes and Definitions 
Item Definition

Z >2419.6

Dry-WT Sample results reported on a dry weight basis.

ND Analyte NOT DETECTED at or above the reporting limit.

Reporting Limit Lowest concentration value that meets project requirements for quantitative data with known precision and 

bias for a specific analyte in a specific matrix.

[TOC_1]Qualifiers and 

Definitions[TOC]
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ENVIROCORP LABORATORIES INC.

51 CLARK STREET, HARRINGTON, DE 19952

302-398-4313

www.envirocorplabs.com

ANALYTICAL SERVICES: NPDES, RCRA, GROUND WATER 

August 18, 2021

Duffield Associates, Inc.

Wilmington, DE 19808

5400 Limestone Rd

Steve Cahill

Enclosed are the results of analyses for samples received by our laboratory on 8/4/2021.  If you 

have any questions concerning this report, please feel free to contact me.

RE:  Milton Farm

[TOC_1]Cover 

Letter[TOC]

Sincerely, 

Shelly Bloom

Supervising Analyst
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     Samples in Report     3

     Sample Results     4

     Qualifiers and Definitions    12

     Chain of Custody PDF    13
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Project:

Project Number:

Reported:

Duffield Associates, Inc.

5400 Limestone Rd

Wilmington, DE  19808

Milton Farm

Milton Farm

08/18/2021  13:57

ENVIROCORP LABORATORIES INC.

51 CLARK STREET, HARRINGTON, DE 19952

302-398-4313

www.envirocorplabs.com

ANALYTICAL SERVICES: NPDES, RCRA, GROUND WATER 

Sample Summary

Sample Lab ID Matrix Sampled Received

2425922107630-01 8/4/2021  10:08Ground Water 08/04/21 14:18

2425932107630-02 8/4/2021  10:30Ground Water 08/04/21 14:18

2425942107630-03 8/4/2021  10:48Ground Water 08/04/21 14:18

2429492107630-04 8/4/2021  11:21Ground Water 08/04/21 14:18

2429502107630-05 8/4/2021  11:40Ground Water 08/04/21 14:18

2429512107630-06 8/4/2021  12:45Ground Water 08/04/21 14:18

2429552107630-07 8/4/2021   9:50Ground Water 08/04/21 14:18

2429562107630-08 8/4/2021  12:01Ground Water 08/04/21 14:18

[TOC_1]Samples in 

Report[TOC]
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Project:

Project Number:

Reported:

Duffield Associates, Inc.

5400 Limestone Rd

Wilmington, DE  19808

Milton Farm

Milton Farm

08/18/2021  13:57

ENVIROCORP LABORATORIES INC.

51 CLARK STREET, HARRINGTON, DE 19952

302-398-4313

www.envirocorplabs.com

ANALYTICAL SERVICES: NPDES, RCRA, GROUND WATER 

Analytical Results

Sample ID:  

ResultAnalyte Reporting 

Limit

Date 

Analyzed

MethodQualifierUnits Analyst

Lab ID:  

Matrix:  

242592

2107630-01

Received:  

Date 

Prepared

Ground Water

Sample Start:  08/04/21 10:08

08/04/21 14:18Grab

Matrix:  

Sample Type: 

Microbiology 

2#/100 mL SM9222-D 8/5/21  15:39 RD8/4/21  16:56NDFecal Coliform

1#/100 mL Enterolert 8/5/21  15:43 RD8/4/21  14:3628.8Enterococcus

2#/100 mL SM9222-B 8/5/21  15:36 RD8/4/21  16:58NDTotal Coliform

Inorganic 

1.50mg/L EPA 300.0 8/4/21  20:16 MEM8/4/21  20:1668.0Chloride

0.05mg/L SM4500-NH3-G 8/10/21  10:47 CK8/10/21  10:00NDAmmonia as N

0.10mg/L EPA 300.0 8/4/21  20:16 MEM8/4/21  20:16NDNitrite as N

0.60mg/L EPA 300.0 8/4/21  20:16 MEM8/4/21  20:1621.9Nitrate as N

12.5mg/L SM2540-C 8/12/21  14:34 TAS8/11/21   7:43418Total Dissolved Solids

0.05mg/L SM4500-Norg-C 8/13/21  14:10 JMW8/13/21  10:560.30Total Kjeldahl Nitrogen

0.0500mg/L [CALC] 8/13/21  14:10 JMW8/13/21  10:5622.2Total Nitrogen as N

0.05mg/L SM4500-P-F 8/13/21  13:25 JMW8/13/21  11:010.08Total Phosphorus as P

Metals 

0.0100mg/L EPA 200.7 8/18/21  10:00 JMW8/18/21   8:0036.6Sodium

[TOC_1]Sample Results[TOC]
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Project:

Project Number:

Reported:

Duffield Associates, Inc.

5400 Limestone Rd

Wilmington, DE  19808

Milton Farm

Milton Farm

08/18/2021  13:57

ENVIROCORP LABORATORIES INC.

51 CLARK STREET, HARRINGTON, DE 19952

302-398-4313

www.envirocorplabs.com

ANALYTICAL SERVICES: NPDES, RCRA, GROUND WATER 

Analytical Results

Sample ID:  

ResultAnalyte Reporting 

Limit

Date 

Analyzed

MethodQualifierUnits Analyst

Lab ID:  

Matrix:  

242593

2107630-02

Received:  

Date 

Prepared

Ground Water

Sample Start:  08/04/21 10:30

08/04/21 14:18Grab

Matrix:  

Sample Type: 

Microbiology 

2#/100 mL SM9222-D 8/5/21  15:39 RD8/4/21  16:56NDFecal Coliform

1#/100 mL Enterolert 8/5/21  15:43 RD8/4/21  14:3638.3Enterococcus

2#/100 mL SM9222-B 8/5/21  15:36 RD8/4/21  16:58NDTotal Coliform

Inorganic 

1.50mg/L EPA 300.0 8/4/21  20:38 MEM8/4/21  20:3825.4Chloride

0.05mg/L SM4500-NH3-G 8/10/21  10:47 CK8/10/21  10:00NDAmmonia as N

0.10mg/L EPA 300.0 8/4/21  20:38 MEM8/4/21  20:38NDNitrite as N

0.60mg/L EPA 300.0 8/4/21  20:38 MEM8/4/21  20:3828.6Nitrate as N

12.5mg/L SM2540-C 8/12/21  14:34 TAS8/11/21   7:43468Total Dissolved Solids

0.05mg/L SM4500-Norg-C 8/13/21  14:10 JMW8/13/21  10:560.44Total Kjeldahl Nitrogen

0.0500mg/L [CALC] 8/13/21  14:10 JMW8/13/21  10:5629.1Total Nitrogen as N

0.05mg/L SM4500-P-F 8/13/21  13:25 JMW8/13/21  11:010.07Total Phosphorus as P

Metals 

0.0100mg/L EPA 200.7 8/18/21  10:04 JMW8/18/21   8:008.51Sodium
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Project:

Project Number:

Reported:

Duffield Associates, Inc.

5400 Limestone Rd

Wilmington, DE  19808

Milton Farm

Milton Farm

08/18/2021  13:57

ENVIROCORP LABORATORIES INC.

51 CLARK STREET, HARRINGTON, DE 19952

302-398-4313

www.envirocorplabs.com

ANALYTICAL SERVICES: NPDES, RCRA, GROUND WATER 

Analytical Results

Sample ID:  

ResultAnalyte Reporting 

Limit

Date 

Analyzed

MethodQualifierUnits Analyst

Lab ID:  

Matrix:  

242594

2107630-03

Received:  

Date 

Prepared

Ground Water

Sample Start:  08/04/21 10:48

08/04/21 14:18Grab

Matrix:  

Sample Type: 

Microbiology 

2#/100 mL SM9222-D 8/5/21  15:39 RD8/4/21  16:56NDFecal Coliform

1#/100 mL Enterolert 8/5/21  15:43 RD8/4/21  14:3642.2Enterococcus

2#/100 mL SM9222-B 8/5/21  15:36 RD8/4/21  16:58NDTotal Coliform

Inorganic 

1.50mg/L EPA 300.0 8/4/21  20:59 MEM8/4/21  20:5912.2Chloride

0.05mg/L SM4500-NH3-G 8/10/21  10:47 CK8/10/21  10:00NDAmmonia as N

0.10mg/L EPA 300.0 8/4/21  20:59 MEM8/4/21  20:59NDNitrite as N

0.60mg/L EPA 300.0 8/4/21  20:59 MEM8/4/21  20:5930.4Nitrate as N

12.5mg/L SM2540-C 8/12/21  14:34 TAS8/11/21   7:43445Total Dissolved Solids

0.05mg/L SM4500-Norg-C 8/13/21  14:10 JMW8/13/21  10:560.53Total Kjeldahl Nitrogen

0.0500mg/L [CALC] 8/13/21  14:10 JMW8/13/21  10:5630.9Total Nitrogen as N

0.05mg/L SM4500-P-F 8/13/21  13:25 JMW8/13/21  11:010.50Total Phosphorus as P

Metals 

0.0100mg/L EPA 200.7 8/18/21  10:07 JMW8/18/21   8:0011.5Sodium
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Project:

Project Number:

Reported:

Duffield Associates, Inc.

5400 Limestone Rd

Wilmington, DE  19808

Milton Farm

Milton Farm

08/18/2021  13:57

ENVIROCORP LABORATORIES INC.

51 CLARK STREET, HARRINGTON, DE 19952

302-398-4313

www.envirocorplabs.com

ANALYTICAL SERVICES: NPDES, RCRA, GROUND WATER 

Analytical Results

Sample ID:  

ResultAnalyte Reporting 

Limit

Date 

Analyzed

MethodQualifierUnits Analyst

Lab ID:  

Matrix:  

242949

2107630-04

Received:  

Date 

Prepared

Ground Water

Sample Start:  08/04/21 11:21

08/04/21 14:18Grab

Matrix:  

Sample Type: 

Microbiology 

2#/100 mL SM9222-D 8/5/21  15:39 RD8/4/21  16:56NDFecal Coliform

1#/100 mL Enterolert 8/5/21  15:43 RD8/4/21  14:3619.9Enterococcus

2#/100 mL SM9222-B 8/5/21  15:36 RD8/4/21  16:586Total Coliform

Inorganic 

0.50mg/L EPA 300.0 8/4/21  21:21 MEM8/4/21  21:2123.8Chloride

0.05mg/L SM4500-NH3-G 8/10/21  10:47 CK8/10/21  10:00NDAmmonia as N

0.10mg/L EPA 300.0 8/4/21  21:21 MEM8/4/21  21:21NDNitrite as N

0.20mg/L EPA 300.0 8/4/21  21:21 MEM8/4/21  21:219.62Nitrate as N

12.5mg/L SM2540-C 8/12/21  14:34 TAS8/11/21   7:43250Total Dissolved Solids

0.05mg/L SM4500-Norg-C 8/13/21  14:10 JMW8/13/21  10:560.32Total Kjeldahl Nitrogen

0.0500mg/L [CALC] 8/13/21  14:10 JMW8/13/21  10:569.93Total Nitrogen as N

0.05mg/L SM4500-P-F 8/13/21  13:25 JMW8/13/21  11:010.07Total Phosphorus as P

Metals 

0.0100mg/L EPA 200.7 8/18/21  10:11 JMW8/18/21   8:006.03Sodium
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Project:

Project Number:

Reported:

Duffield Associates, Inc.

5400 Limestone Rd

Wilmington, DE  19808

Milton Farm

Milton Farm

08/18/2021  13:57

ENVIROCORP LABORATORIES INC.

51 CLARK STREET, HARRINGTON, DE 19952

302-398-4313

www.envirocorplabs.com

ANALYTICAL SERVICES: NPDES, RCRA, GROUND WATER 

Analytical Results

Sample ID:  

ResultAnalyte Reporting 

Limit

Date 

Analyzed

MethodQualifierUnits Analyst

Lab ID:  

Matrix:  

242950

2107630-05

Received:  

Date 

Prepared

Ground Water

Sample Start:  08/04/21 11:40

08/04/21 14:18Grab

Matrix:  

Sample Type: 

Microbiology 

2#/100 mL SM9222-D 8/5/21  15:39 RD8/4/21  16:56NDFecal Coliform

1#/100 mL Enterolert 8/5/21  15:43 RD8/4/21  14:3683.9Enterococcus

2#/100 mL SM9222-B 8/5/21  15:36 RD8/4/21  16:5822Total Coliform

Inorganic 

0.50mg/L EPA 300.0 8/4/21  21:42 MEM8/4/21  21:4225.9Chloride

0.05mg/L SM4500-NH3-G 8/10/21  10:47 CK8/10/21  10:00NDAmmonia as N

0.10mg/L EPA 300.0 8/4/21  21:42 MEM8/4/21  21:42NDNitrite as N

0.20mg/L EPA 300.0 8/4/21  21:42 MEM8/4/21  21:4219.3Nitrate as N

12.5mg/L SM2540-C 8/12/21  14:34 TAS8/11/21   7:43295Total Dissolved Solids

0.05mg/L SM4500-Norg-C 8/13/21  14:10 JMW8/13/21  10:560.28Total Kjeldahl Nitrogen

0.0500mg/L [CALC] 8/13/21  14:10 JMW8/13/21  10:5619.5Total Nitrogen as N

0.05mg/L SM4500-P-F 8/13/21  13:25 JMW8/13/21  11:010.05Total Phosphorus as P

Metals 

0.0100mg/L EPA 200.7 8/18/21  10:14 JMW8/18/21   8:006.06Sodium
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Project:

Project Number:

Reported:

Duffield Associates, Inc.

5400 Limestone Rd

Wilmington, DE  19808

Milton Farm

Milton Farm

08/18/2021  13:57

ENVIROCORP LABORATORIES INC.

51 CLARK STREET, HARRINGTON, DE 19952

302-398-4313

www.envirocorplabs.com

ANALYTICAL SERVICES: NPDES, RCRA, GROUND WATER 

Analytical Results

Sample ID:  

ResultAnalyte Reporting 

Limit

Date 

Analyzed

MethodQualifierUnits Analyst

Lab ID:  

Matrix:  

242951

2107630-06

Received:  

Date 

Prepared

Ground Water

Sample Start:  08/04/21 12:45

08/04/21 14:18Grab

Matrix:  

Sample Type: 

Microbiology 

2#/100 mL SM9222-D 8/5/21  15:39 RD8/4/21  16:56NDFecal Coliform

1#/100 mL Enterolert 8/5/21  15:43 RD8/4/21  14:3630.1Enterococcus

2#/100 mL SM9222-B 8/5/21  15:36 RD8/4/21  16:58NDTotal Coliform

Inorganic 

0.50mg/L EPA 300.0 8/4/21  22:04 MEM8/4/21  22:0426.6Chloride

0.05mg/L SM4500-NH3-G 8/10/21  10:47 CK8/10/21  10:00NDAmmonia as N

0.10mg/L EPA 300.0 8/4/21  22:04 MEM8/4/21  22:04NDNitrite as N

0.20mg/L EPA 300.0 8/4/21  22:04 MEM8/4/21  22:0411.7Nitrate as N

12.5mg/L SM2540-C 8/12/21  14:34 TAS8/11/21   7:43225Total Dissolved Solids

0.05mg/L SM4500-Norg-C 8/13/21  14:10 JMW8/13/21  10:560.21Total Kjeldahl Nitrogen

0.0500mg/L [CALC] 8/13/21  14:10 JMW8/13/21  10:5611.9Total Nitrogen as N

0.05mg/L SM4500-P-F 8/13/21  13:25 JMW8/13/21  11:010.08Total Phosphorus as P

Metals 

0.0100mg/L EPA 200.7 8/18/21  10:18 JMW8/18/21   8:005.06Sodium

Page 9 of 13

Table of Contents



Project:

Project Number:

Reported:

Duffield Associates, Inc.

5400 Limestone Rd

Wilmington, DE  19808

Milton Farm

Milton Farm

08/18/2021  13:57

ENVIROCORP LABORATORIES INC.

51 CLARK STREET, HARRINGTON, DE 19952

302-398-4313

www.envirocorplabs.com

ANALYTICAL SERVICES: NPDES, RCRA, GROUND WATER 

Analytical Results

Sample ID:  

ResultAnalyte Reporting 

Limit

Date 

Analyzed

MethodQualifierUnits Analyst

Lab ID:  

Matrix:  

242955

2107630-07

Received:  

Date 

Prepared

Ground Water

Sample Start:  08/04/21 09:50

08/04/21 14:18Grab

Matrix:  

Sample Type: 

Microbiology 

2#/100 mL SM9222-D 8/5/21  15:39 RD8/4/21  16:56NDFecal Coliform

1#/100 mL Enterolert 8/5/21  15:43 RD8/4/21  14:36>2419.6Enterococcus

2#/100 mL SM9222-B 8/5/21  15:36 RD8/4/21  16:58NDTotal Coliform

Inorganic 

2.50mg/L EPA 300.0 8/4/21  22:25 MEM8/4/21  22:2568.0Chloride

0.05mg/L SM4500-NH3-G 8/10/21  10:47 CK8/10/21  10:00NDAmmonia as N

0.10mg/L EPA 300.0 8/4/21  22:25 MEM8/4/21  22:25NDNitrite as N

1.00mg/L EPA 300.0 8/4/21  22:25 MEM8/4/21  22:2511.1Nitrate as N

12.5mg/L SM2540-C 8/12/21  14:34 TAS8/11/21   7:43295Total Dissolved Solids

0.05mg/L SM4500-Norg-C 8/13/21  14:10 JMW8/13/21  10:560.27Total Kjeldahl Nitrogen

0.0500mg/L [CALC] 8/13/21  14:10 JMW8/13/21  10:5611.4Total Nitrogen as N

0.05mg/L SM4500-P-F 8/13/21  13:25 JMW8/13/21  11:010.27Total Phosphorus as P

Metals 

0.0100mg/L EPA 200.7 8/18/21  10:21 JMW8/18/21   8:0033.4Sodium
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Project:

Project Number:

Reported:

Duffield Associates, Inc.

5400 Limestone Rd

Wilmington, DE  19808

Milton Farm

Milton Farm

08/18/2021  13:57

ENVIROCORP LABORATORIES INC.

51 CLARK STREET, HARRINGTON, DE 19952

302-398-4313

www.envirocorplabs.com

ANALYTICAL SERVICES: NPDES, RCRA, GROUND WATER 

Analytical Results

Sample ID:  

ResultAnalyte Reporting 

Limit

Date 

Analyzed

MethodQualifierUnits Analyst

Lab ID:  

Matrix:  

242956

2107630-08

Received:  

Date 

Prepared

Ground Water

Sample Start:  08/04/21 12:01

08/04/21 14:18Grab

Matrix:  

Sample Type: 

Microbiology 

2#/100 mL SM9222-D 8/5/21  15:39 RD8/4/21  16:56NDFecal Coliform

1#/100 mL Enterolert 8/5/21  15:43 RD8/4/21  14:36501.2Enterococcus

2#/100 mL SM9222-B 8/5/21  15:36 RD8/4/21  16:58158Total Coliform

Inorganic 

1.50mg/L EPA 300.0 8/4/21  22:47 MEM8/4/21  22:4756.7Chloride

0.05mg/L SM4500-NH3-G 8/10/21  10:47 CK8/10/21  10:00NDAmmonia as N

0.10mg/L EPA 300.0 8/4/21  22:47 MEM8/4/21  22:47NDNitrite as N

0.60mg/L EPA 300.0 8/4/21  22:47 MEM8/4/21  22:4724.6Nitrate as N

12.5mg/L SM2540-C 8/12/21  14:34 TAS8/11/21   7:43378Total Dissolved Solids

0.05mg/L SM4500-Norg-C 8/13/21  14:10 JMW8/13/21  10:560.24Total Kjeldahl Nitrogen

0.0500mg/L [CALC] 8/13/21  14:10 JMW8/13/21  10:5624.9Total Nitrogen as N

0.05mg/L SM4500-P-F 8/13/21  13:25 JMW8/13/21  11:010.18Total Phosphorus as P

Metals 

0.0100mg/L EPA 200.7 8/18/21  10:24 JMW8/18/21   8:0033.4Sodium
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Project:

Project Number:

Reported:

Duffield Associates, Inc.

5400 Limestone Rd

Wilmington, DE  19808

Milton Farm

Milton Farm

08/18/2021  13:57

ENVIROCORP LABORATORIES INC.

51 CLARK STREET, HARRINGTON, DE 19952

302-398-4313

www.envirocorplabs.com

ANALYTICAL SERVICES: NPDES, RCRA, GROUND WATER 

Notes and Definitions 
Item Definition

Z >2419.6

Dry-WT Sample results reported on a dry weight basis.

ND Analyte NOT DETECTED at or above the reporting limit.

Reporting Limit Lowest concentration value that meets project requirements for quantitative data with known precision and 

bias for a specific analyte in a specific matrix.

[TOC_1]Qualifiers and 

Definitions[TOC]
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ATTACHMENT 3 
 

SUMMARY TABLES OF LABORATORY DATA  



Milton Farm, Clean Delaware, LLC
Summary of Field Measurements and Laboratory Analysis of Groundwater Samples

Page 1 of 58

Monitor Well 242592

Parameters May/June
2013

Sept
2013

Dec
2013

Feb
2014

March
2014

April
2014

May
2014

June
2014

July
2014

Groundwater Elevation (ft) 21.54 22.54 21.38 22.44 22.34 22.34 21.93 21.34 21.09
pH 6 5 5.89 5.73 6.01 6.77 6.5 6.19 6.2
Conductivity (umhos) 567 - 257.9 258.6 283.3 298.1 333.7 300.9 279.2
Temperature (Celsius) 14.4 18.2 14.9 12.7 10.9 11.4 13.3 14.4 15.3
Dissolved Oxygen (Mg/L) - - - 5.97 8.15 1.66 3.54 2.9 4.38
Total Dissolved Solids 378 - - 253 229 229 284 172 242
Nitrates (Mg/L) 9.4 9.7 14.2 8.33 9.4 9.11 9.28 16.3 15.7
Ammonia Nitrogen - - - <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Total Nitrogen - 11 - 8.33 9.4 9.11 9.28 16.3 15.7
Total Phosphorus - 0.45 - 1.06 0.547 0.789 0.87 0.207 0.856
Chlorides - - - 67.7 69.5 108 88.2 20.9 66.6
Sodium - - - 36.1 33.4 47 43.4 8.68 42.9
Fecal Coliform (col/100 ml) ND - - <1.8 - - <2.0 - -
Enterococcus (MPN/100 ml) - - - 24.3 - - 70 - -

Notes:
1. Mg/L = milligrams per liter.
2. col/100 ml = colonies per 100 
milliliters of water
3. MPN/100 ml = most probable 
per 100 milliliters of water.



Milton Farm, Clean Delaware, LLC
Summary of Field Measurements and Laboratory Analysis of Groundwater Samples

Page 2 of 58

Monitor Well 242592

Parameters

Groundwater Elevation (ft)
pH
Conductivity (umhos)
Temperature (Celsius)
Dissolved Oxygen (Mg/L)
Total Dissolved Solids
Nitrates (Mg/L)
Ammonia Nitrogen
Total Nitrogen
Total Phosphorus
Chlorides
Sodium
Fecal Coliform (col/100 ml)
Enterococcus (MPN/100 ml)

Notes:
1. Mg/L = milligrams per liter.
2. col/100 ml = colonies per 100 
milliliters of water
3. MPN/100 ml = most probable 
per 100 milliliters of water.

Aug
2014

Sept
2014

Dec
2014

March
2015

June
2015

Aug
2015

Nov
2015

Feb
2016

May
2016

20.72 19.82 21.74 22.15 21.15 20.16 19.93 21.75 21.56
6.35 6.81 6.23 6.87 6.88 6.92 5.59 6.54 5.72
236.6 173.3 268.1 236.4 255.8 197.7 492 229 498
15.1 16.4 14.9 11.2 13.6 15.3 15.97 11.93 12.52
1.56 2.61 5.42 6.17 4.2 4 5.65 2.99 2.73
211 167 210 240 235 169 376 197 380
16.8 13.1 20.7 17.6 15.4 13.2 23.3 5.77 18.6
<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 -
16.8 13.1 20.7 17.6 15.4 13.2 23.3 5.77 18.6

<0.05 1.48 1.25 0.415 0.534 0.624 0.673 0.563 0.58
46 27.1 67.9 74.4 76.4 54.1 148 58.7 117
34 20.8 38.7 35.1 37.4 30.8 35.8 23.6 50.2

<1.8 - <1.8 1.8 <1.8 <1.8 <1.8 - -
1 - 49.6 4.1 27.2 27.5 16 - -



Milton Farm, Clean Delaware, LLC
Summary of Field Measurements and Laboratory Analysis of Groundwater Samples

Page 3 of 58

Monitor Well 242592

Parameters

Groundwater Elevation (ft)
pH
Conductivity (umhos)
Temperature (Celsius)
Dissolved Oxygen (Mg/L)
Total Dissolved Solids
Nitrates (Mg/L)
Ammonia Nitrogen
Total Nitrogen
Total Phosphorus
Chlorides
Sodium
Fecal Coliform (col/100 ml)
Enterococcus (MPN/100 ml)

Notes:
1. Mg/L = milligrams per liter.
2. col/100 ml = colonies per 100 
milliliters of water
3. MPN/100 ml = most probable 
per 100 milliliters of water.

Aug
2016

Feb
2017

March
2017

May
2017

Aug
2017

Nov
2017

Feb
2018

May
2018

Aug
2018

20.76 21.54 21.24 21.58 21.34 20.69 20.89 21.27 20.48
5.94 6.89 6.66 7.16 6.29 6.15 8.03 5.86 5.48
503 552 526 493 524 418 536 296 275

15.91 13.61 11.18 13.94 17.49 15.22 11.19 14.8 20
4.77 9.9 5.43 - 5.86 4.24 - - -
325 284 304 325 299 277 382 360 390
15.7 13.6 16.8 16.9 13.2 14.2 9.88 13.3 14.3
<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.05 <0.05 <0.05
15.7 13.9 16.8 16.9 13.2 14.2 10.1 13.7 14.5
0.743 0.733 0.258 0.332 0.64 0.354 <0.05 1.14 <0.05
102 109 112 145 99.5 109 113 99.2 105
48.2 34.3 43.6 44.2 44.8 49.1 62.4 56.5 57.2
<1.8 <1.8 <1.8 <1.8 <1.8 <1.8 <2.0 <2.0 <2.0
21.6 5.2 6.3 8.4 529.8 18.3 15.8 7.3 7.5



Milton Farm, Clean Delaware, LLC
Summary of Field Measurements and Laboratory Analysis of Groundwater Samples

Page 4 of 58

Monitor Well 242592

Parameters

Groundwater Elevation (ft)
pH
Conductivity (umhos)
Temperature (Celsius)
Dissolved Oxygen (Mg/L)
Total Dissolved Solids
Nitrates (Mg/L)
Ammonia Nitrogen
Total Nitrogen
Total Phosphorus
Chlorides
Sodium
Fecal Coliform (col/100 ml)
Enterococcus (MPN/100 ml)

Notes:
1. Mg/L = milligrams per liter.
2. col/100 ml = colonies per 100 
milliliters of water
3. MPN/100 ml = most probable 
per 100 milliliters of water.

Nov
2018

Feb
2019

May
2019

Aug
2019

Nov
2019

Feb
2020

May
2020

Aug
2020

Nov
2020

22.84 22.71 22.24 20.34 18.85 20.5 20.69 19.49 22.34
5.52 5.44 6.38 6.15 6.22 6.09 8.01 6.45 6.51
256 326 348 436 410 367 441 593 333

13.91 13.38 16.24 16.44 14.46 13.69 17.05 19.55 15.31
5.69 6.91 11.01 3.22 10.84 1.93 3.08 4.74 8.67
186 240 199 292 272 274 238 404 278
1.32 9.78 10.9 12.8 13.2 11.5 12.9 21.8 19.9

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
1.52 9.94 11.2 13 13.2 11.6 13.2 22.2 20.1
0.07 <0.05 <0.05 <0.05 <0.05 <0.05 0.08 <0.05 0.16
55.1 68.4 31.1 66.2 71.6 72.9 66.4 119 38
34.7 49.1 10.4 28.9 32.1 45.2 21.1 43.1 14.4
<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 4 <2
9.6 2 NS 12 8.6 9.6 6.2 12.1 36.8



Milton Farm, Clean Delaware, LLC
Summary of Field Measurements and Laboratory Analysis of Groundwater Samples

Page 5 of 58

Monitor Well 242592

Parameters

Groundwater Elevation (ft)
pH
Conductivity (umhos)
Temperature (Celsius)
Dissolved Oxygen (Mg/L)
Total Dissolved Solids
Nitrates (Mg/L)
Ammonia Nitrogen
Total Nitrogen
Total Phosphorus
Chlorides
Sodium
Fecal Coliform (col/100 ml)
Enterococcus (MPN/100 ml)

Notes:
1. Mg/L = milligrams per liter.
2. col/100 ml = colonies per 100 
milliliters of water
3. MPN/100 ml = most probable 
per 100 milliliters of water.

Feb
2021

May
2021

Aug
2021

23.19 22.29 20.48
7.73 5.98 6.92
253 457 405

12.87 12.76 17.29
0 0.63 0.99

212 355 418
12.2 21.9 21.9

<0.05 <0.05 <0.05
12.3 22.1 22.2

<0.05 0.06 0.08
29 66.2 68
9.4 33.5 36.6

<2.0 <2.0 <2.0
6.3 24.2 28.8



Milton Farm, Clean Delaware, LLC
Summary of Field Measurements and Laboratory Analysis of Groundwater Samples

Page 6 of 58

Monitor Well 242593

Parameters May/June
2013

Sept
2013

Dec
2013

Feb
2014

March
2014

April
2014

May
2014

June
2014

July
2014

Groundwater Elevation (ft) 17.78 17.79 17.87 18.5 18.46 18.48 18.18 17.44 17.42
pH 5.9 6.7 5.85 5.14 6.57 6.91 5.97 6.8 6.16
Conductivity (umhos) 346 - 556 223.4 210.5 190.6 313.7 437.8 701
Temperature (Celsius) 13.9 18 14.9 12.7 12.3 12.1 12.5 14 15.2
Dissolved Oxygen (Mg/L) - - - 5.97 6.01 3.94 5.76 5.29 5.69
Total Dissolved Solids 266 - - 253 160 110 499 270 584
Nitrates (Mg/L) 26.4 80 104 30 29.2 21.8 70.7 42.6 84.1
Ammonia Nitrogen - - - <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Total Nitrogen - 81 - 30 29.2 21.8 70.7 42.6 84.1
Total Phosphorus - ND - 1.06 0.883 0.114 0.127 0.234 0.216
Chlorides - - - 67.7 22.5 8.87 20.3 12.8 22.6
Sodium - - - 36.1 8.93 6.93 16.4 13.3 22.9
Fecal Coliform (col/100 ml) ND - - <1.8 - - <2.0 - -
Enterococcus (MPN/100 ml) - - - 24.3 - - 9 - -

Notes:

1. Mg/L = milligrams per liter.

2. col/100 ml = colonies per 100 
milliliters of water

3. MPN/100 ml = most probable 
per 100 milliliters of water.



Milton Farm, Clean Delaware, LLC
Summary of Field Measurements and Laboratory Analysis of Groundwater Samples

Page 7 of 58

Monitor Well 242593

Parameters

Groundwater Elevation (ft)
pH
Conductivity (umhos)
Temperature (Celsius)
Dissolved Oxygen (Mg/L)
Total Dissolved Solids
Nitrates (Mg/L)
Ammonia Nitrogen
Total Nitrogen
Total Phosphorus
Chlorides
Sodium
Fecal Coliform (col/100 ml)
Enterococcus (MPN/100 ml)

Notes:

1. Mg/L = milligrams per liter.

2. col/100 ml = colonies per 100 
milliliters of water

3. MPN/100 ml = most probable 
per 100 milliliters of water.

Aug
2014

Sept
2014

Dec
2014

March
2015

June
2015

Aug
2015

Nov
2015

Feb
2016

May
2016

17.39 17.01 17.7 18.57 17.65 16.79 17.78 18.2 18
6.19 6.92 6.65 6.68 6.92 6.99 5.42 6.41 6.13
874 873 879 149.1 323.7 295.3 1,064 304 474
15.1 16.1 15.3 12 13.9 15.3 15.32 13.23 12.95
5.86 5.26 5.43 4.1 4.76 4.21 6.01 3.61 2.81
700 616 804 167 356 301 635 325 233
96.3 99.3 157 19.5 49.2 40.1 122 39.8 33
<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
96.3 99.3 157 19.5 49.2 40.1 122 39.8 33

<0.05 <0.05 0.112 0.217 0.795 0.0644 0.102 0.195 0.0524
27.5 24.3 30.8 8.03 18.1 17.3 33.6 12.8 34.5
34.4 31.3 26 6.96 16.3 18.2 22 10 12.1
<1.8 - <1.8 <1.8 <1.8 <1.8 <1.8 - <1.8

1 - 5.1 14.8 8.5 5.2 3.1 - 2



Milton Farm, Clean Delaware, LLC
Summary of Field Measurements and Laboratory Analysis of Groundwater Samples

Page 8 of 58

Monitor Well 242593

Parameters

Groundwater Elevation (ft)
pH
Conductivity (umhos)
Temperature (Celsius)
Dissolved Oxygen (Mg/L)
Total Dissolved Solids
Nitrates (Mg/L)
Ammonia Nitrogen
Total Nitrogen
Total Phosphorus
Chlorides
Sodium
Fecal Coliform (col/100 ml)
Enterococcus (MPN/100 ml)

Notes:

1. Mg/L = milligrams per liter.

2. col/100 ml = colonies per 100 
milliliters of water

3. MPN/100 ml = most probable 
per 100 milliliters of water.

Aug
2016

Nov
2016

Feb
2017

March
2017

May
2017

Aug
2017

Nov
2017

Feb
2018

May
2018

16.94 18.68 17.95 17.76 17.89 17.99 17.58 17.66 17.8
5.97 5.96 6.67 6.32 6.67 6.26 6.74 7.25 5.7
600 301 384 434 384 524 501 719 221

15.88 16.73 14.07 12.33 14.07 17.99 16.41 12.87 15
5.99 7.45 8.67 4.98 8.67 5.89 4.33 - -
315 222 425 417 357 588 341 798 230
42.9 23.3 70.8 66.2 54.1 79.9 50.6 53.7 18.1
<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.05 <0.05
42.9 23.3 70.8 66.2 54.1 79.9 50.6 54.3 18.5

0.088 0.15 0.0954 0.116 0.0651 0.066 0.102 <0.05 <0.05
14.9 10.5 25.9 22.7 27.2 33.8 20.7 37.2 14.2
15.8 8.21 12.5 12.9 15 21.3 17.9 26.6 15.9
<1.8 <1.8 <1.8 <1.8 <1.8 2 <1.8 <2.0 <2.0
3.1 3.1 3.1 3.1 <1.8 116.9 4.1 1 10.8



Milton Farm, Clean Delaware, LLC
Summary of Field Measurements and Laboratory Analysis of Groundwater Samples

Page 9 of 58

Monitor Well 242593

Parameters

Groundwater Elevation (ft)
pH
Conductivity (umhos)
Temperature (Celsius)
Dissolved Oxygen (Mg/L)
Total Dissolved Solids
Nitrates (Mg/L)
Ammonia Nitrogen
Total Nitrogen
Total Phosphorus
Chlorides
Sodium
Fecal Coliform (col/100 ml)
Enterococcus (MPN/100 ml)

Notes:

1. Mg/L = milligrams per liter.

2. col/100 ml = colonies per 100 
milliliters of water

3. MPN/100 ml = most probable 
per 100 milliliters of water.

Aug
2018

Nov
2018

Feb
2019

May
2019

Aug
2019

Nov
2019

Feb
2020

May
2020

Aug
2020

17.24 19.05 18.77 18.37 17.22 16.43 17.46 17.57 16.87
5.5 4.78 5.37 7.27 6.18 5.94 5.72 7.88 6.91
292 192 174 218 336 504 437 394 508
20 15.02 14.99 16.03 19.73 13.7 14.62 15.51 20.58
- 5.55 6.7 11.56 1.35 11.29 1.54 2.62 2.68

444 160 134 202 416 348 354 284 342
31.3 11.8 8.95 15 28.4 29.2 30.6 21.9 27.8
0.18 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
31.5 12.2 9.26 15.4 28.9 29.2 30.9 22.3 28.4

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
24.6 6.15 5.19 4.85 15.5 14.6 14.3 12.7 16.9
25 14 7.6 7 16.3 17.6 22.4 6.23 13.8

<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 >160
7.5 5.2 6.3 NS NS 15.8 6.3 6.3 >2,419.6



Milton Farm, Clean Delaware, LLC
Summary of Field Measurements and Laboratory Analysis of Groundwater Samples

Page 10 of 58

Monitor Well 242593

Parameters

Groundwater Elevation (ft)
pH
Conductivity (umhos)
Temperature (Celsius)
Dissolved Oxygen (Mg/L)
Total Dissolved Solids
Nitrates (Mg/L)
Ammonia Nitrogen
Total Nitrogen
Total Phosphorus
Chlorides
Sodium
Fecal Coliform (col/100 ml)
Enterococcus (MPN/100 ml)

Notes:

1. Mg/L = milligrams per liter.

2. col/100 ml = colonies per 100 
milliliters of water

3. MPN/100 ml = most probable 
per 100 milliliters of water.

Nov
2020

Feb
2021

May
2021

Aug
2021

18.7 18.97 18.44 17.26
7.02 8.11 6.33 5.67
264 277 259 333

15.37 13.75 14.65 17.14
6.45 0.38 0.71 0.87
262 268 218 468
22.4 22.5 11.6 28.6

<0.05 <0.05 0.06 <0.05
22.7 22.9 12.2 29.1
0.16 0.13 1.09 0.07
8.98 20.1 12.2 25.4
6.72 3.33 6.03 8.51
<2 <2.0 <2.0 <2.0

110.6 98.3 >2,419.6 38.3
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Monitor Well 242594

Parameters
May/    
June
2013

Sept
2013

Dec
2013

Feb
2014

March
2014

April
2014

May
2014

June
2014

July
2014

Groundwater Elevation (ft) 19.48 19.3 19.03 20.18 19.96 20.02 19.55 18.9 18.6
pH 6.6 5.1 6.47 5.06 5.99 6.02 5.94 5.97 5.88
Conductivity (umhos) 1,640 - 1,091 1,328 1,304 1,392 1,432 1,478 1,467
Temperature (Celsius) 15.1 18.5 15.7 12.3 11.4 11.5 12.2 13.7 14.6
Dissolved Oxygen (Mg/L) - - - 4.38 9.76 6.9 5.81 6.21 6.75
Total Dissolved Solids 1,664 - - 1,560 1,540 1,790 1,940 1,820 1,850
Nitrates (Mg/L) 193 165 224 297 270 318 342 296 336
Ammonia Nitrogen - - - <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Total Nitrogen - 166 - 297 270 318 342 296 336
Total Phosphorus - 0.6 - 1.15 1.18 1.13 1.35 1.01 0.648
Chlorides - - - 68.6 68.1 67.1 63.6 61.9 63.9
Sodium - - - 97.3 71.9 67.4 61.7 63.7 58.3
Fecal Coliform (col/100 ml) ND - - <1.8 - - <2.0 - -
Enterococcus (MPN/100 ml) - - - 28.8 - - 9 - -

Notes:
1. Mg/L = milligrams per liter.
2. col/100 ml = colonies per 100 
milliliters of water
3. MPN/100 ml = most probable 
per 100 milliliters of water.
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Monitor Well 242594

Parameters

Groundwater Elevation (ft)
pH
Conductivity (umhos)
Temperature (Celsius)
Dissolved Oxygen (Mg/L)
Total Dissolved Solids
Nitrates (Mg/L)
Ammonia Nitrogen
Total Nitrogen
Total Phosphorus
Chlorides
Sodium
Fecal Coliform (col/100 ml)
Enterococcus (MPN/100 ml)

Notes:
1. Mg/L = milligrams per liter.
2. col/100 ml = colonies per 100 
milliliters of water
3. MPN/100 ml = most probable 
per 100 milliliters of water.

Aug
2014

Sept
2014

Dec
2014

March
2015

June
2015

Aug
2015

Nov
2015

Feb
2016

May
2016

18.36 17.81 18.47 19.78 18.79 17.92 17.08 19.37 19.16
5.9 6.09 5.97 6.04 6.15 6.12 5.42 6.1 5.86

1,493 1,413 1,318 1,109 905 876 1,064 536 812
15.1 15.1 14.7 11.3 13.5 14.7 16.27 11.88 12.19
6.02 5.65 6.21 7.01 6.16 6.26 6.01 5.17 3.01
1,850 2,430 1,400 1,260 1,240 1,080 973 684 322
306 333 322 223 133 169 160 91.3 64.4
<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
306 333 322 223 133 169 160 91.3 64.4

0.157 0.149 0.37 1.09 0.324 0.215 0.173 0.686 <0.05
65.5 65.7 65.7 64.8 81.9 78.6 70.6 63.5 29
50 43.5 33.5 49.3 43.7 37.2 30.8 39.7 12.2

<1.8 - <1.8 <1.8 <1.8 <1.8 <1.8 - <1.8
3.1 - 1 47.3 4.1 <1 <1 - <1
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Monitor Well 242594

Parameters

Groundwater Elevation (ft)
pH
Conductivity (umhos)
Temperature (Celsius)
Dissolved Oxygen (Mg/L)
Total Dissolved Solids
Nitrates (Mg/L)
Ammonia Nitrogen
Total Nitrogen
Total Phosphorus
Chlorides
Sodium
Fecal Coliform (col/100 ml)
Enterococcus (MPN/100 ml)

Notes:
1. Mg/L = milligrams per liter.
2. col/100 ml = colonies per 100 
milliliters of water
3. MPN/100 ml = most probable 
per 100 milliliters of water.

Aug
2016

Nov
2016

Feb
2017

March
2017

May
2017

Aug
2017

Nov
2017

Feb
2018

May
2018

18.22 20.15 19.12 18.89 19.01 19.08 18.45 18.31 18.9
6.1 6.12 6.57 6.61 6.57 6.49 6 7.33 5.76
896 972 884 879 884 1,075 1,128 1,400 388

15.14 16.24 13.11 11.64 13.11 17.92 15.86 13.07 14.3
6.11 8.28 8.6 5.08 8.6 5.92 3.97 - -
889 645 586 536 578 813 842 1,470 466
95.3 70.3 59.7 58.5 56.6 92.3 128 121 15.3
<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.05 <0.05
95.3 70.3 59.7 58.5 56.6 92.3 128 122 15.9
0.148 0.319 0.318 0.219 0.164 0.287 0.246 0.05 <0.05
66.5 59.2 44.7 41.4 47.7 45.6 55.9 81.9 24.6
32.6 35.9 34.8 35.5 34.5 39.8 39 48.8 37.5
<1.8 <1.8 <1.8 <1.8 <1.8 2 <1.8 <2.0 <2.0
119.8 26.5 16.8 13.4 10.9 81.3 <1 4 15.8
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Monitor Well 242594

Parameters

Groundwater Elevation (ft)
pH
Conductivity (umhos)
Temperature (Celsius)
Dissolved Oxygen (Mg/L)
Total Dissolved Solids
Nitrates (Mg/L)
Ammonia Nitrogen
Total Nitrogen
Total Phosphorus
Chlorides
Sodium
Fecal Coliform (col/100 ml)
Enterococcus (MPN/100 ml)

Notes:
1. Mg/L = milligrams per liter.
2. col/100 ml = colonies per 100 
milliliters of water
3. MPN/100 ml = most probable 
per 100 milliliters of water.

Aug
2018

Nov
2018

Feb
2019

May
2019

Nov
2019

Feb
2020

May
2020

Aug
2020

Nov
2020

18.22 21.1 20.49 19.79 16.96 18.08 18.43 17.46 20.05
5.86 5.05 5.1 6.43 6.08 5.9 7.39 6.41 6.58
339 561 545 448 477 543 389 471 421
19.9 13.24 15.84 22.98 13.97 14.57 15.48 17.67 16.43

- 5.46 5.7 7.13 11.59 1.64 2.12 2.84 4.82
528 430 394 374 368 420 256 380 420
16 15.2 15.5 14 22.6 30 17.9 23.1 29.1

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
16.7 15.9 16 14.5 22.6 30.3 18.3 23.7 29.4

<0.05 0.05 <0.05 <0.05 <0.05 <0.05 0.12 0.05 0.19
22.3 15.8 14.7 9.99 13.9 14.9 9.25 14.3 7.52
36.3 43.1 39.7 29.3 24.5 30.5 14.8 21.7 7.02
<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
14.8 16 >160 NS 8.5 16.6 436 5.2 50.4
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Monitor Well 242594

Parameters

Groundwater Elevation (ft)
pH
Conductivity (umhos)
Temperature (Celsius)
Dissolved Oxygen (Mg/L)
Total Dissolved Solids
Nitrates (Mg/L)
Ammonia Nitrogen
Total Nitrogen
Total Phosphorus
Chlorides
Sodium
Fecal Coliform (col/100 ml)
Enterococcus (MPN/100 ml)

Notes:
1. Mg/L = milligrams per liter.
2. col/100 ml = colonies per 100 
milliliters of water
3. MPN/100 ml = most probable 
per 100 milliliters of water.

Feb
2021

May
2021

Aug
2021

20.43 19.55 18
8.07 6.78 6.65
237 317 409

13.38 12.88 15.58
0 0.64 0.86

352 305 445
24.7 13.5 30.4

<0.05 <0.05 <0.05
25.1 14.1 30.9
0.19 1.02 0.5
6.71 3.79 12.2
16.2 12.6 11.5
<2.0 <2.0 <2.0
67.6 579.4 42.2
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Monitor Well 242949

Parameters May/June
2013

Sept
2013

Dec
2013

Feb
2014

March
2014

April
2014

May
2014

June
2014

July
2014

Groundwater Elevation (ft) 17.32 17.39 17.19 18.02 18.01 18.03 17.6 17.02 16.82
pH 4.9 4.5 6.11 6 6.32 6.95 6.29 6.65 6.67
Conductivity (umhos) 461 - 333.1 195.8 178.3 165.2 198.9 208.1 275.6
Temperature (Celsius) 16.3 18.7 15.4 12.7 11.2 11.4 13.1 14.5 16.3
Dissolved Oxygen (Mg/L) - - - 3.17 5.96 4.2 3.98 4.07 4.82
Total Dissolved Solids 440 - - 239 189 110 243 261 344
Nitrates (Mg/L) 38.1 53.2 57.9 23.9 15.9 8.06 18.8 18.1 35.5
Ammonia Nitrogen - - - <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Total Nitrogen - 54.2 - 23.9 15.9 8.06 18.8 18.1 35.5
Total Phosphorus - ND - 0.217 0.107 <0.05 0.109 <0.05 0.173
Chlorides - - - 11 9.41 7.76 12.6 13.3 19.3
Sodium - - - 8.01 8.31 6.93 9.32 8.77 21.5
Fecal Coliform (col/100 ml) ND - - <1.8 - - <2.0 - -
Enterococcus (MPN/100 ml) - - - 10.8 - - 2 - -

Notes:
1. Mg/L = milligrams per liter.
2. col/100 ml = colonies per 100 
milliliters of water
3. MPN/100 ml = most probable 
per 100 milliliters of water.
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Monitor Well 242949

Parameters

Groundwater Elevation (ft)
pH
Conductivity (umhos)
Temperature (Celsius)
Dissolved Oxygen (Mg/L)
Total Dissolved Solids
Nitrates (Mg/L)
Ammonia Nitrogen
Total Nitrogen
Total Phosphorus
Chlorides
Sodium
Fecal Coliform (col/100 ml)
Enterococcus (MPN/100 ml)

Notes:
1. Mg/L = milligrams per liter.
2. col/100 ml = colonies per 100 
milliliters of water
3. MPN/100 ml = most probable 
per 100 milliliters of water.

Aug
2014

Sept
2014

Dec
2014

March
2015

June
2015

Aug
2015

Nov
2015

Feb
2016

May
2016

16.62 16.22 16.93 18.07 16.9 16.17 16.08 17.59 17.38
6.7 6.85 6.72 6.77 6.83 6.88 6.68 6.71 6.24

273.2 290.7 220.9 188.9 287.7 202.8 464 169 177
16.1 17.1 14.9 10.6 14.1 16.1 16.71 12 12.77
4.67 3.81 4.37 4.3 3.41 3.47 4.72 4.13 3.01
348 250 172 227 408 200 298 164 122
30.6 35.7 27.4 23 31.6 23 46.4 7.04 6.32
<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
30.6 35.7 27.4 23 31.6 23 46.4 7.36 6.32

<0.05 0.129 0.12 0.0768 0.172 0.189 0.0619 0.123 0.138
17.8 17.9 14.6 14.1 16.8 12.9 21.6 7.3 6.86
11.3 11.3 8.22 7.99 12.2 10.3 12.1 7.18 7.82
<1.8 - <1.8 <1.8 7.8 <1.8 <1.8 - <1.8
7.4 - 16.3 1 17.3 4.1 <1 - 4.1
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Monitor Well 242949

Parameters

Groundwater Elevation (ft)
pH
Conductivity (umhos)
Temperature (Celsius)
Dissolved Oxygen (Mg/L)
Total Dissolved Solids
Nitrates (Mg/L)
Ammonia Nitrogen
Total Nitrogen
Total Phosphorus
Chlorides
Sodium
Fecal Coliform (col/100 ml)
Enterococcus (MPN/100 ml)

Notes:
1. Mg/L = milligrams per liter.
2. col/100 ml = colonies per 100 
milliliters of water
3. MPN/100 ml = most probable 
per 100 milliliters of water.

Aug
2016

Nov
2016

Feb
2017

May
2017

Aug
2017

Nov
2017

Feb
2018

May
2018

Aug
2018

16.29 17.99 17.17 17.11 17.23 16.69 17.39 17.01 16.34
6.19 6.48 6.79 5.63 6.53 6.4 7.91 6.35 6.04
207 198 157 113 110 176 182 98 115
16.3 16.97 13.72 14.6 20.09 16.86 11.52 15.7 21.6
4.29 7.65 6.7 - 5.19 4.03 - - -
115 142 88 138 78 8.2 96 98 88
5.49 7.53 2.93 4.56 2.46 2 2.1 2.34 1.98
<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.05 <0.05 <0.05
5.49 7.53 2.93 4.56 2.46 2 2.24 2.56 2.13

0.0561 <0.05 <0.05 <0.05 <0.05 0.719 <0.05 <0.05 <0.05
5.78 6.23 4 <10 3.75 3.21 6.08 7.3 3.7
6.74 6.9 5.97 6.2 6.15 4.4 45.8 5.7 5
<1.8 <1.8 <1.8 2 2 7.8 <2.0 <2.0 <2.0
24.3 2 1 1 1,203.30 1,732.90 <1.0 <1.0 2



Milton Farm, Clean Delaware, LLC
Summary of Field Measurements and Laboratory Analysis of Groundwater Samples

Page 19 of 58

Monitor Well 242949

Parameters

Groundwater Elevation (ft)
pH
Conductivity (umhos)
Temperature (Celsius)
Dissolved Oxygen (Mg/L)
Total Dissolved Solids
Nitrates (Mg/L)
Ammonia Nitrogen
Total Nitrogen
Total Phosphorus
Chlorides
Sodium
Fecal Coliform (col/100 ml)
Enterococcus (MPN/100 ml)

Notes:
1. Mg/L = milligrams per liter.
2. col/100 ml = colonies per 100 
milliliters of water
3. MPN/100 ml = most probable 
per 100 milliliters of water.

Nov
2018

Feb
2019

May
2019

Aug
2019

Nov
2019

Feb
2020

May
2020

Aug
2020

Nov
2020

18.78 18.32 17.62 16.47 15.51 16.61 16.72 16 18.02
5.55 5.96 6.62 6.3 6.55 5.94 7.92 7.16 7.23
146 135 133 165 204 141 171 204 226

12.58 13.55 15.09 16.3 15.36 14.83 14.34 19.1 14.56
4.82 5.62 8.94 2.7 10.58 1.71 2.28 3.17 3.29
96 92 138 176 156 106 112 158 198
3.6 2.51 5.92 9.78 10 5.31 7.93 10.3 12.9

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
3.98 2.65 6.14 10 10 5.41 8.15 10.7 13.2

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.1
4.37 5.47 5.97 7.74 9.17 6.73 12.3 10.3 18.5
5.9 5.7 6.5 5.46 8.68 8.17 6.61 6.6 3.7

<2.0 <2.0 2 <2 <2 <2.0 <2.0 <2 <2
1 30 NS 10.7 8 2 1 11.9 290.9
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Monitor Well 242949

Parameters

Groundwater Elevation (ft)
pH
Conductivity (umhos)
Temperature (Celsius)
Dissolved Oxygen (Mg/L)
Total Dissolved Solids
Nitrates (Mg/L)
Ammonia Nitrogen
Total Nitrogen
Total Phosphorus
Chlorides
Sodium
Fecal Coliform (col/100 ml)
Enterococcus (MPN/100 ml)

Notes:
1. Mg/L = milligrams per liter.
2. col/100 ml = colonies per 100 
milliliters of water
3. MPN/100 ml = most probable 
per 100 milliliters of water.

Feb
2021

May
2021

Aug
2021

18.42 17.72 16.2
8.39 6.89 6.75
221 196 229

12.36 13.82 16.6
0.1 0.56 0.81
228 228 250
13 10.5 9.62

<0.05 <0.05 <0.05
13.3 10.8 9.93

<0.05 0.24 0.07
14.1 14.8 23.8
4.1 6.47 6.03

<2.0 <2.0 <2.0
1 135.4 19.9
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Monitor Well 242950

Parameters
May/  
June
2013

Sept
2013

Dec
2013

Feb
2014

March
2014

April
2014

May
2014

June
2014

July
2014

Groundwater Elevation (ft) 16.56 16.78 16.4 17.5 17.65 17.82 17.28 16.38 16.02
pH 5.6 5.2 5.08 4.68 6.13 6.76 6.55 6.55 6.59
Conductivity (umhos) 210 - 168.4 192.1 185.6 162.8 184.2 189.8 221
Temperature (Celsius) 15.1 18.8 15.3 12.2 10.3 11.2 12.2 14.3 15.6
Dissolved Oxygen (Mg/L) - - - 2.61 6.04 4.88 3.57 4.57 2.77
Total Dissolved Solids 122 - - 202 165 118 144 141 156
Nitrates (Mg/L) 8.7 15.6 23 19.2 16.7 18.8 14 11.4 19.4
Ammonia Nitrogen - - - <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Total Nitrogen - 16.6 - 19.2 16.7 18.8 14 11.4 19.4
Total Phosphorus - ND - 0.157 0.0831 <0.05 <0.05 <0.05 0.074
Chlorides - - - 9.69 8.15 8.61 8.55 7.66 11.1
Sodium - - - 6.43 5.75 5.25 5.04 5.71 6.85
Fecal Coliform (col/100 ml) ND - - <1.8 - - <2.0 - -
Enterococcus (MPN/100 ml) - - - 28.1 - - 2 - -

Notes:
1. Mg/L = milligrams per liter.
2. col/100 ml = colonies per 100 
milliliters of water
3. MPN/100 ml = most probable 
per 100 milliliters of water.
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Monitor Well 242950

Parameters

Groundwater Elevation (ft)
pH
Conductivity (umhos)
Temperature (Celsius)
Dissolved Oxygen (Mg/L)
Total Dissolved Solids
Nitrates (Mg/L)
Ammonia Nitrogen
Total Nitrogen
Total Phosphorus
Chlorides
Sodium
Fecal Coliform (col/100 ml)
Enterococcus (MPN/100 ml)

Notes:
1. Mg/L = milligrams per liter.
2. col/100 ml = colonies per 100 
milliliters of water
3. MPN/100 ml = most probable 
per 100 milliliters of water.

Aug
2014

Sept
2014

Dec
2014

March
2015

June
2015

Aug
2015

Nov
2015

Feb
2016

May
2016

15.73 15.19 15.39 17.18 16.12 15.06 14.81 16.67 16.56
6.58 6.9 6.88 6.97 6.95 6.98 5.58 6.32 5.97

217.9 211.7 172.8 135.4 126.9 133.6 199 134 127
16.3 17.1 14.8 10.4 14.2 16.5 17.06 11.36 12.84
4.78 3.81 3.94 4.31 3.5 2.76 3.98 5.62 3.42
199 197 103 138 212 127 114 115 120
23.3 25.5 18.6 9.57 7.59 9.2 9.51 4.72 3.18
<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 - <0.2
23.3 25.5 18.6 9.57 7.59 9.2 9.51 - 3.18

<0.05 <0.05 <0.05 0.0776 0.0661 <0.05 <0.05 - <0.05
12.1 14.5 12.4 8.77 8.05 8.03 7.22 5.16 4.13
6.73 6.3 5.27 4.29 3.89 4.51 3.72 - 3.01
<1.8 - <1.8 <1.8 2 <1.8 <1.8 - <1.8
21.1 - 3.1 13.2 6.2 1 <1 - 1
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Monitor Well 242950

Parameters

Groundwater Elevation (ft)
pH
Conductivity (umhos)
Temperature (Celsius)
Dissolved Oxygen (Mg/L)
Total Dissolved Solids
Nitrates (Mg/L)
Ammonia Nitrogen
Total Nitrogen
Total Phosphorus
Chlorides
Sodium
Fecal Coliform (col/100 ml)
Enterococcus (MPN/100 ml)

Notes:
1. Mg/L = milligrams per liter.
2. col/100 ml = colonies per 100 
milliliters of water
3. MPN/100 ml = most probable 
per 100 milliliters of water.

Aug
2016

Nov
2016

Feb
2017

May
2017

Aug
2017

Nov
2017

Feb
2018

May
2018

Aug
2018

15.34 17.79 16.27 16.23 16.46 15.67 15.57 16.44 15.52
6.26 5.94 6.31 5.42 5.96 6.21 7.78 6.12 5.49
163 187 167 106 152 147 154 88 103
17.5 17.57 13.44 14.6 19.3 17.15 12.21 16.1 22
4.93 8.85 8.1 - 5.42 4.21 - - -
103 196 87 98 80 53 98 82 126
4.48 4.84 5.07 4.6 5.14 3.17 2.63 2.15 3.11
<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.05 <0.05 <0.05
4.48 4.84 5.28 4.6 5.14 3.17 2.75 2.36 3.27

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
4.51 4.37 4.25 <10 4.26 3.41 6.23 7.3 4.7
3.52 3.58 3.51 2.82 3.51 2.91 2.9 2.8 3.5
<1.8 <1.8 <1.8 <1.8 13 <1.8 <2.0 <2.0 <2.0
29.5 9.7 9.7 6.3 32.9 2 1 1 6.3
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Monitor Well 242950

Parameters

Groundwater Elevation (ft)
pH
Conductivity (umhos)
Temperature (Celsius)
Dissolved Oxygen (Mg/L)
Total Dissolved Solids
Nitrates (Mg/L)
Ammonia Nitrogen
Total Nitrogen
Total Phosphorus
Chlorides
Sodium
Fecal Coliform (col/100 ml)
Enterococcus (MPN/100 ml)

Notes:
1. Mg/L = milligrams per liter.
2. col/100 ml = colonies per 100 
milliliters of water
3. MPN/100 ml = most probable 
per 100 milliliters of water.

Nov
2018

Feb
2019

May
2019

Aug
2019

Nov
2019

Feb
2020

May
2020

Aug
2020

Nov
2020

18.41 18.44 17.43 15.18 14.21 15.04 15.66 14.93 17.48
5.23 5.82 6.49 5.27 6.56 6.19 7.5 6.88 7.07
124 124 106 114 134 123 108 59 142
13.6 13.18 23.02 19.41 15.82 14.62 15.58 32.32 15.58
5.22 6.29 7.51 1.55 10.23 1.53 2.1 5.41 3.44
106 82 112 112 76 102 56 92 150
2.99 3.05 2.77 1.68 5.32 3.76 5.88 7.2 7.44

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
<3.04 3.26 3 1.88 5.32 3.76 6.08 7.49 7.63
<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.13

4 5.01 2.99 2.74 4.66 3.99 7.6 7.98 9.73
4.7 4.8 3.5 2.58 3.34 3.59 1.93 2.79 4.03

<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2 <2.0
2 122 NS 131.4 18.5 1 71.6 28.1 93.3
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Monitor Well 242950

Parameters

Groundwater Elevation (ft)
pH
Conductivity (umhos)
Temperature (Celsius)
Dissolved Oxygen (Mg/L)
Total Dissolved Solids
Nitrates (Mg/L)
Ammonia Nitrogen
Total Nitrogen
Total Phosphorus
Chlorides
Sodium
Fecal Coliform (col/100 ml)
Enterococcus (MPN/100 ml)

Notes:
1. Mg/L = milligrams per liter.
2. col/100 ml = colonies per 100 
milliliters of water
3. MPN/100 ml = most probable 
per 100 milliliters of water.

Feb
2021

May
2021

Aug
2021

18.51 17.81 15.43
8.46 7.26 6.54
160 136 196

13.38 13.61 17.54
0 0.68 0.75

162 152 295
10.2 6.53 19.3

<0.05 <0.05 <0.05
10.3 6.69 19.5

<0.05 <0.05 0.05
10.8 9.31 25.9
2.79 4.41 6.06
<2.0 <2.0 <2.0
20.9 30.9 83.9
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Monitor Well 242951

Parameters May/June
2013

Sept
2013

Dec
2013

Feb
2014

March
2014

April
2014

May
2014

June
2014

July
2014

Groundwater Elevation (ft) 19.69 19.95 19.76 21.09 21.29 21.48 20.82 19.98 19.48
pH 6 6 6.09 5.09 6.51 6.59 6.32 6.07 6.12
Conductivity (umhos) 209 - 166.6 142 128.9 160 188.9 169 184.8
Temperature (Celsius) 13.5 15.9 14.5 12.4 10.8 10.5 12 12.5 13.6
Dissolved Oxygen (Mg/L) - - - 3.02 5.07 4.28 5.16 5.77 5.59
Total Dissolved Solids 134 - - 170 131 123 167 161 147
Nitrates (Mg/L) 9 21.5 17.2 9.47 6.55 16.5 21.6 14.9 14.2
Ammonia Nitrogen - - - <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Total Nitrogen - 22.5 - 9.47 6.55 16.5 21.6 14.9 14.2
Total Phosphorus - ND - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Chlorides - - - 11.5 10.7 17.8 22.6 20.8 14.9
Sodium - - - 5.42 6.81 8.45 9.13 8.07 6.79
Fecal Coliform (col/100 ml) ND - - <1.8 - - <2.0 - -
Enterococcus (MPN/100 ml) - - - 2 - - 2 - -

Notes:
1. Mg/L = milligrams per liter.
2. col/100 ml = colonies per 100 
milliliters of water
3. MPN/100 ml = most probable 
per 100 milliliters of water.
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Monitor Well 242951

Parameters

Groundwater Elevation (ft)
pH
Conductivity (umhos)
Temperature (Celsius)
Dissolved Oxygen (Mg/L)
Total Dissolved Solids
Nitrates (Mg/L)
Ammonia Nitrogen
Total Nitrogen
Total Phosphorus
Chlorides
Sodium
Fecal Coliform (col/100 ml)
Enterococcus (MPN/100 ml)

Notes:
1. Mg/L = milligrams per liter.
2. col/100 ml = colonies per 100 
milliliters of water
3. MPN/100 ml = most probable 
per 100 milliliters of water.

Aug
2014

Sept
2014

Dec
2014

March
2015

June
2015

Aug
2015

Nov
2015

Feb
2016

May
2016

18.9 18.06 18.36 20.55 19.59 18.37 18.02 20.23 19.92
6.17 6.44 6.19 6.27 6.33 6.61 6.02 6.8 5.89
152 222.5 274.3 208.6 110.3 169.9 461 247 220
13.1 13.7 13.3 11.1 12.4 13.8 14.49 11.16 11.7
4.81 5.06 1.8 5.58 1.65 4.16 4.4 2.75 3.42
179 145 179 130 198 284 277 151 157
16.4 25.4 40.1 31.1 16.7 38.8 35.4 22.2 15

<0.02 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 -
16.4 25.4 40.1 31.1 16.7 38.8 51.8 22.2 15

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.05 <0.05
15.4 18.5 19.2 18.8 21.2 24.6 24.7 16.5 18.3

7 6.91 7.05 7.11 7.16 8.82 8.58 6.73 6.22
<1.8 - <1.8 <1.8 1.8 <1.8 <1.8 - -

1 - <1 1 1 1 <1 - -
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Monitor Well 242951

Parameters

Groundwater Elevation (ft)
pH
Conductivity (umhos)
Temperature (Celsius)
Dissolved Oxygen (Mg/L)
Total Dissolved Solids
Nitrates (Mg/L)
Ammonia Nitrogen
Total Nitrogen
Total Phosphorus
Chlorides
Sodium
Fecal Coliform (col/100 ml)
Enterococcus (MPN/100 ml)

Notes:
1. Mg/L = milligrams per liter.
2. col/100 ml = colonies per 100 
milliliters of water
3. MPN/100 ml = most probable 
per 100 milliliters of water.

Aug
2016

Nov
2016

Feb
2017

May
2017

Aug
2017

Nov
2017

Feb
2018

May
2018

Aug
2018

18.99 21.44 19.86 19.88 19.67 18.84 18.41 19.81 18.91
6.42 6.78 6.71 8.18 6.35 6.96 8.05 5.85 6.13
397 510 240 225 283 283 230 135 177

13.73 13.81 11.79 12.43 17.06 13.55 11.81 13.3 17.9
4.01 8.8 9.52 - 4.74 6.09 - - -
204 243 119 124 281 146 164 118 188
31.2 26.7 9.94 3.67 35.7 24.9 9.25 3.73 8.5
<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.05 <0.05 <0.05
31.2 26.7 9.94 3.67 35.7 24.9 9.41 3.91 10

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
21.8 25.9 19.3 18 22.3 17.8 16.1 15.5 14.5
6.82 12.4 6.17 6.52 6.13 6.13 4.2 5.1 4.6
<1.8 <1.8 <1.8 <1.8 <1.8 <1.8 <2.0 <2.0 <2.0

2 2 1 <1 12.1 <1 1 <1.0 5.2
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Monitor Well 242951

Parameters

Groundwater Elevation (ft)
pH
Conductivity (umhos)
Temperature (Celsius)
Dissolved Oxygen (Mg/L)
Total Dissolved Solids
Nitrates (Mg/L)
Ammonia Nitrogen
Total Nitrogen
Total Phosphorus
Chlorides
Sodium
Fecal Coliform (col/100 ml)
Enterococcus (MPN/100 ml)

Notes:
1. Mg/L = milligrams per liter.
2. col/100 ml = colonies per 100 
milliliters of water
3. MPN/100 ml = most probable 
per 100 milliliters of water.

Nov
2018

Feb
2019

May
2019

Aug
2019

Nov
2019

Feb
2020

May
2020

Aug
2020

Nov
2020

21.58 22.2 21.21 18.86 17.17 17.93 18.81 17.83 20.71
5.06 6.39 7.24 6.41 7.25 6.64 7.67 7.29 7.1
282 242 145 214 195 197 155 153 220

12.38 12.61 17.36 16.1 12.37 14.29 13.97 16.49 13.48
4.75 6.52 8.85 8.85 11.21 2.81 2.83 3.68 4.02
218 154 152 159 142 154 92 138 208
6.6 0.42 0.317 1.38 5.28 4.66 2.27 2.08 2.86

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
6.82 0.53 0.477 1.62 5.28 4.75 2.46 2.54 3.08

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.15
14.8 16.4 5.92 6.48 10.6 8.99 8.01 6.56 9.54
17.4 18.1 5.2 3.4 7.98 5.92 2.38 3.12 5.7
<2.0 <2.0 8 <2 <2 <2.0 <2.0 <2 <2

1 1 NS 4.1 <2 6.3 2 7.2 28.1
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Monitor Well 242951

Parameters

Groundwater Elevation (ft)
pH
Conductivity (umhos)
Temperature (Celsius)
Dissolved Oxygen (Mg/L)
Total Dissolved Solids
Nitrates (Mg/L)
Ammonia Nitrogen
Total Nitrogen
Total Phosphorus
Chlorides
Sodium
Fecal Coliform (col/100 ml)
Enterococcus (MPN/100 ml)

Notes:
1. Mg/L = milligrams per liter.
2. col/100 ml = colonies per 100 
milliliters of water
3. MPN/100 ml = most probable 
per 100 milliliters of water.

Feb
2021

May
2021

July
2021

22.26 21.79 18.76
8.27 8.19 6.68
189 180 246

12.86 12.57 14.94
1.31 0.82 0.83
198 150 225
0.32 0.57 11.7
0.44 <0.05 <0.05
4.75 0.652 11.9

<0.05 0.11 0.08
11.9 21.9 26.6
5.55 6.35 5.06
<2.0 <2.0 <2.0
13.4 980.4 30.1
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Monitor Well 242952

Parameters May/June
2013

Sept
2013

Dec
2013

Feb
2014

March
2014

April
2014

May
2014

June
2014

July
2014

Groundwater Elevation (ft) 17.8 15.22 17.78 18.98 19.24 19.44 18.83 18.12 17.61
pH 6 5.6 6.04 5.62 6.05 6.97 6.84 6.07 6.1
Conductivity (umhos) 231 - 153.4 144.7 143.4 150.2 152.4 169 160.2
Temperature (Celsius) 14.1 17.4 15 12.4 11.2 11.2 11.9 12.5 14.4
Dissolved Oxygen (Mg/L) - - - 1.61 6.32 3.93 4.28 5.77 2.87
Total Dissolved Solids 174 - - 168 145 297 177 161 146
Nitrates (Mg/L) 10.2 10.2 13.9 18.6 16.6 19.1 17.9 14.9 17.9
Ammonia Nitrogen - - - <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Total Nitrogen - 11.2 - 19 16.6 19.1 17.9 14.9 17.9
Total Phosphorus - 0.12 - 0.803 0.369 0.317 0.268 <0.05 0.39
Chlorides - - - 22.4 22.5 21.6 22.1 20.8 20.9
Sodium - - - 10.8 9.53 9.46 8.9 8.07 9.27
Fecal Coliform (col/100 ml) 2 - - <1.8 - - <2.0 - -
Enterococcus (MPN/100 ml) - - - 579.4 - - 54 - -

Notes:
1. Mg/L = milligrams per liter.
2. col/100 ml = colonies per 100 
milliliters of water
3. MPN/100 ml = most probable 
per 100 milliliters of water.
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Monitor Well 242952

Parameters

Groundwater Elevation (ft)
pH
Conductivity (umhos)
Temperature (Celsius)
Dissolved Oxygen (Mg/L)
Total Dissolved Solids
Nitrates (Mg/L)
Ammonia Nitrogen
Total Nitrogen
Total Phosphorus
Chlorides
Sodium
Fecal Coliform (col/100 ml)
Enterococcus (MPN/100 ml)

Notes:
1. Mg/L = milligrams per liter.
2. col/100 ml = colonies per 100 
milliliters of water
3. MPN/100 ml = most probable 
per 100 milliliters of water.

Aug
2014

Sept
2014

Nov
2014

Jan
2015

March
2015

May
2015

July
2015

Sept
2015

Nov
2015

17.06 16.32 15.92 16.76 18.66 18.14 17.01 16.53 15.95
6.08 6.74 6.86 6.38 6.57 6.59 6.61 6.64 5.41

168.5 179.9 186.1 165 161.8 149.1 159.2 153.9 223
15 15.2 15.4 13.1 11.3 11.5 13.8 15.6 15.61

4.74 4.43 3.89 4.95 5.09 4.46 3.84 3.3 4.51
193 147 176 213 160 142 146 213 182
22.5 21.7 30.8 23.8 24.7 18.3 20.8 20.3 18.8
<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
22.5 21.7 30.8 23.8 24.7 18.3 20.8 20.3 18.8

<0.05 0.198 0.38 0.258 0.409 0.32 0.621 0.287 0.259
18.3 25.1 17.7 16 15.4 21.1 16.3 17 17.2
8.8 9.86 8.94 7.11 8.46 8.91 9.74 9.35 8.49

<1.8 - <1.8 - <1.8 - - <1.8 <1.8
<1 - <1 - 27.8 - - 45.7 24.3
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Monitor Well 242952

Parameters

Groundwater Elevation (ft)
pH
Conductivity (umhos)
Temperature (Celsius)
Dissolved Oxygen (Mg/L)
Total Dissolved Solids
Nitrates (Mg/L)
Ammonia Nitrogen
Total Nitrogen
Total Phosphorus
Chlorides
Sodium
Fecal Coliform (col/100 ml)
Enterococcus (MPN/100 ml)

Notes:
1. Mg/L = milligrams per liter.
2. col/100 ml = colonies per 100 
milliliters of water
3. MPN/100 ml = most probable 
per 100 milliliters of water.

Jan
2016

March
2016

May
2016

July
2016

Sept
2016

Nov
2016

Jan
2017

May
2017

July
2017

16.79 18.52 17.82 17.86 16.34 19.46 17.78 17.6 17.19
6.75 6.17 5.78 5.76 5.18 6.33 7.36 7.36 6.64
207 186 677 214 181 214 201 201 212

13.27 12.77 12.26 16.29 16.29 15.53 12.69 12.69 17.85
3.78 4.17 2.28 4.2 9.4 8.13 9.07 9.07 5.25
150 365 142 167 198 152 96 121 170
25.1 20.1 14.7 16.1 14.6 13.8 9.21 14.3 15.5
<0.2 <0.2 - <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
25.1 20.1 14.7 16.1 14.6 13.8 9.21 14.3 15.5

0.201 0.737 0.315 0.383 0.282 0.335 0.194 0.197 0.457
17.4 18.1 17.7 16.4 15.9 18.1 17.9 28.8 18.3
9.84 9.33 8.36 8.01 8.18 7.86 8.77 9.92 7.64
<1.8 <1.8 - <1.8 <1.8 - <1.8 <1.8 <1.8
29.2 104.3 - 290.9 235.9 - 686.7 9.6 70.7
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Monitor Well 242952

Parameters

Groundwater Elevation (ft)
pH
Conductivity (umhos)
Temperature (Celsius)
Dissolved Oxygen (Mg/L)
Total Dissolved Solids
Nitrates (Mg/L)
Ammonia Nitrogen
Total Nitrogen
Total Phosphorus
Chlorides
Sodium
Fecal Coliform (col/100 ml)
Enterococcus (MPN/100 ml)

Notes:
1. Mg/L = milligrams per liter.
2. col/100 ml = colonies per 100 
milliliters of water
3. MPN/100 ml = most probable 
per 100 milliliters of water.

Sept
2017

Nov
2017

Jan
2018

March
2018

May
2018

Sept
2018

Nov
2018

Jan
2019

March
2019

17.49 16.69 16.35 17.45 17.75 16.87 19.71 20.17 20.46
5.87 6.43 6.56 6.11 5.8 5.61 5.16 5.87 6.41
240 238 226 217 177 163 208 205 286

18.67 14.48 12.76 13.8 14.4 22 14.83 12.67 9.82
- 4.2 4.61 - - - 4.87 5.73 9.37

161 104 142 152 166 182 160 126 140
16.3 20 12.7 12 13.6 14.2 10.9 10 12
<0.2 <0.2 <0.2 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
16.3 20 12.8 12.2 13.8 14.3 11.1 10.1 12.2

0.0753 0.126 <0.05 <0.05 <0.05 <0.05 0.06 <0.05 <0.05
22.2 19.5 23.3 21.7 28.2 32 28.2 25.1 30.1
8.95 8.95 16.8 13.2 11.2 10.4 16.4 10.1 11.3
<1.8 <1.8 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
6.3 3.1 <2.0 5.2 4.1 <1.0 >2,419.6 13.5 5.2
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Monitor Well 242952

Parameters

Groundwater Elevation (ft)
pH
Conductivity (umhos)
Temperature (Celsius)
Dissolved Oxygen (Mg/L)
Total Dissolved Solids
Nitrates (Mg/L)
Ammonia Nitrogen
Total Nitrogen
Total Phosphorus
Chlorides
Sodium
Fecal Coliform (col/100 ml)
Enterococcus (MPN/100 ml)

Notes:
1. Mg/L = milligrams per liter.
2. col/100 ml = colonies per 100 
milliliters of water
3. MPN/100 ml = most probable 
per 100 milliliters of water.

May
2019

July
2019

Sept
2019

Nov
2019

Jan
2020

March
2019

May
2020

Sept
2020

Nov
2020

19.37 17.17 16.57 15.33 15.22 16.31 16.67 16.76 18.72
5.93 5.73 5.99 5.98 6.28 7.57 7.07 6.43 6.67
218 258 258 280 231 239 256 224 262

18.48 19.3 17.52 15.81 11.83 17.57 14.22 17.64 13.84
8.39 9.47 12.98 12.39 11.1 1.54 2.86 1.52 2.87
342 210 100 194 174 156 162 184 238
11.4 10.9 9.31 15.3 13.9 16.5 17 12.5 17.4

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
11.7 11.2 9.76 15.3 14.3 16.6 17.2 12.7 17.7

<0.05 <0.05 <0.05 <0.05 0.086 <0.05 <0.05 0.15 0.16
69.3 33.7 39 40.7 22.1 26.1 26.7 29.3 28.3
39.6 17.2 15.3 14 7.44 20.3 5.74 9 9.31
<2.0 NS <2 <2 <2.0 <2.0 <2.0 <2.0 <2.0
NS <2.0 6.3 14.6 57.1 24.9 22.8 1 178.2
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Monitor Well 242952

Parameters

Groundwater Elevation (ft)
pH
Conductivity (umhos)
Temperature (Celsius)
Dissolved Oxygen (Mg/L)
Total Dissolved Solids
Nitrates (Mg/L)
Ammonia Nitrogen
Total Nitrogen
Total Phosphorus
Chlorides
Sodium
Fecal Coliform (col/100 ml)
Enterococcus (MPN/100 ml)

Notes:
1. Mg/L = milligrams per liter.
2. col/100 ml = colonies per 100 
milliliters of water
3. MPN/100 ml = most probable 
per 100 milliliters of water.

Jan
2021

March
2021

May
2021

July
2021

20.37 20.57 19.87 17.93
7.46 7.20 7.51 8.47
247 246 127 229

12.51 13.17 13.67 18.02
1.24 0.30 0.57 0.11
208 208 232 205
14.2 13.9 12.4 11.8

<0.05 <0.05 <0.05 <0.05
14.2 14.2 12.7 12

<0.05 0.08 0.16 0.2
31.3 29.2 29.9 24.4
9.05 12 12 8.3
<2.0 <2.0 <2.0 <2.0
9.7 167.9 20.3 302.6

24.4
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Monitor Well 242953

Parameters May/June
2013

Sept
2013

Dec
2013

Feb
2014

March
2014

April
2014

May
2014

June
2014

July
2014

Groundwater Elevation (ft) 14.9 15.23 14.8 15.9 16.2 16.47 15.91 14.98 14.42
pH 6.1 5.4 6.07 4.75 6.7 6.89 6.78 6.11 6.2
Conductivity (umhos) 303 - 145.7 166.5 174.2 185.1 313.7 198.7 199.3
Temperature (Celsius) 15.5 19.2 15 12.7 11.3 12.1 12.5 14.1 15.4
Dissolved Oxygen (Mg/L) - - - 1.35 5.79 3.65 4.76 4.58 4.2
Total Dissolved Solids 218 - - 207 216 183 208 236 190
Nitrates (Mg/L) 20.6 20.1 22.6 31.8 29.8 31.1 35 30 32.8
Ammonia Nitrogen - - - <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Total Nitrogen - 21.1 - 31.8 29.8 31.1 35 30 32.8
Total Phosphorus - 5.2 - 0.208 0.121 0.16 0.123 0.0869 0.343
Chlorides - - - 11.4 11.1 21.7 21.3 20.7 20.9
Sodium - - - 11.6 10.1 8.5 8.1 7.9 8.29
Fecal Coliform (col/100 ml) ND - - <1.8 - - <2.0 - -
Enterococcus (MPN/100 ml) - - - 8.4 - - 54 - -

Notes:
1. Mg/L = milligrams per liter.
2. col/100 ml = colonies per 100 
milliliters of water
3. MPN/100 ml = most probable 
per 100 milliliters of water.
4.  NS indicates insuffient water availlable to sample.
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Monitor Well 242953

Parameters

Groundwater Elevation (ft)
pH
Conductivity (umhos)
Temperature (Celsius)
Dissolved Oxygen (Mg/L)
Total Dissolved Solids
Nitrates (Mg/L)
Ammonia Nitrogen
Total Nitrogen
Total Phosphorus
Chlorides
Sodium
Fecal Coliform (col/100 ml)
Enterococcus (MPN/100 ml)

Notes:
1. Mg/L = milligrams per liter.
2. col/100 ml = colonies per 100 
milliliters of water
3. MPN/100 ml = most probable 
per 100 milliliters of water.
4.  NS indicates insuffient water ava   

Aug
2014

Sept
2014

Nov
2014

Jan
2015

March
2015

May
2015

July
2015

Sept
2015

Nov
2015

14.04 13.58 13.14 13.89 15.52 15.05 14.11 - 13.08
6.26 6.83 6.78 6.91 6.93 6.88 6.7 - -

195.6 192.9 190.1 188.6 191.5 195.5 192.2
15.2 14.9 15.2 13.2 11.5 12.2 14.5 - -
4.07 3.59 3.47 1.71 4.5 4.55 3.67 - -
230 196 177 183 150 183 192 - 182
29.2 34.8 33.6 30 33.5 36.1 32.2 - 31.4
<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 - <0.2
29.2 34.8 33.6 30 33.5 36.1 32.2 - 31.2

0.212 0.542 <0.05 0.216 0.401 0.376 0.547 - 0.217
20.1 20.2 20.7 19.9 20.5 20.7 19.7 - 29.4
8.36 8.64 8.45 8.23 7.94 8.44 8.41 - -
<1.8 - <1.8 - <1.8 - - <1.8 <1.8

1 - 2 - 2 - - 17.3 <1
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Monitor Well 242953

Parameters

Groundwater Elevation (ft)
pH
Conductivity (umhos)
Temperature (Celsius)
Dissolved Oxygen (Mg/L)
Total Dissolved Solids
Nitrates (Mg/L)
Ammonia Nitrogen
Total Nitrogen
Total Phosphorus
Chlorides
Sodium
Fecal Coliform (col/100 ml)
Enterococcus (MPN/100 ml)

Notes:
1. Mg/L = milligrams per liter.
2. col/100 ml = colonies per 100 
milliliters of water
3. MPN/100 ml = most probable 
per 100 milliliters of water.
4.  NS indicates insuffient water ava   

Jan
2016

March
2016

May
2016

July
2016

Sept
2016

Nov
2016

Jan
2017

May
2017

July
2017

13.86 15.52 14.99 13.76 13.49 16.45 14.81 14.59 14.13
- 5.88 5.16 5.87 - 6.48 5.96 7.12 7.5
- 337 299 313 - 482 214 242 210
- 15.67 13.16 16.02 - 14.59 11.14 13.98 19.94
- 4.07 5.76 5.04 - 8.35 8.28 - 6.96

161 183 357 188 181 120 108 127 110
32.6 39.1 44.6 31.2 26.7 20.5 15.6 22.3 13.1
<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
32.6 39.1 44.6 31.2 26.7 20.5 15.6 22.3 13.1

0.149 <0.05 0.11 0.0632 0.271 0.187 0.0871 <0.05 0.226
17.5 39.1 17.8 28.7 28 16.6 13.7 19.8 11.1
9.16 13.3 14.7 12 12 8.57 9.5 8.22 6
<1.8 <1.8 - <1.8 <1.8 <1.8 <1.8 <1.8 <1.8
4.1 <1 - <1 13.4 4.1 <1 <1 365.4
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Parameters

Groundwater Elevation (ft)
pH
Conductivity (umhos)
Temperature (Celsius)
Dissolved Oxygen (Mg/L)
Total Dissolved Solids
Nitrates (Mg/L)
Ammonia Nitrogen
Total Nitrogen
Total Phosphorus
Chlorides
Sodium
Fecal Coliform (col/100 ml)
Enterococcus (MPN/100 ml)

Notes:
1. Mg/L = milligrams per liter.
2. col/100 ml = colonies per 100 
milliliters of water
3. MPN/100 ml = most probable 
per 100 milliliters of water.
4.  NS indicates insuffient water ava   

Sept
2017

Nov
2017

Jan
2018

March
2018

May
2018

Sept
2018

Nov
2018

Jan
2019

March
2019

14.69 13.98 13.51 14.55 14.95 14 16.82 17.27 17.49
5.95 6.57 5.96 5.89 5.85 5.36 4.94 6.23 7.18
168 188 225 175 149 103 108 117 199

19.01 14.8 11.07 11.8 14.9 20.3 13.06 12.04 9.96
- 3.32 3.49 - - - 4.94 6.52 10.06

84 89 130 130 106 132 76 86 98
8.11 18 16.2 14.5 13.2 9.14 4.16 3.63 5.61
<0.2 <0.2 <0.2 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
8.11 18 16.4 14.7 13.4 9.29 4.45 3.79 5.74

0.0932 <0.05 <0.05 <0.05 <0.05 <0.05 0.11 <0.05 0.06
8.52 10.5 14.2 11.7 14.3 12 6.33 5.83 9.23
5.97 5.97 13.1 6.7 7.7 6.1 5.7 4.3 4.7
<1.8 <1.8 <1.8 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
5.2 <1 <1 <1 3.1 <1.0 >2,419.6 18.7 3
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Parameters

Groundwater Elevation (ft)
pH
Conductivity (umhos)
Temperature (Celsius)
Dissolved Oxygen (Mg/L)
Total Dissolved Solids
Nitrates (Mg/L)
Ammonia Nitrogen
Total Nitrogen
Total Phosphorus
Chlorides
Sodium
Fecal Coliform (col/100 ml)
Enterococcus (MPN/100 ml)

Notes:
1. Mg/L = milligrams per liter.
2. col/100 ml = colonies per 100 
milliliters of water
3. MPN/100 ml = most probable 
per 100 milliliters of water.
4.  NS indicates insuffient water ava   

May
2019

Sept
2019

Nov
2019

Jan
2020

March
2020

May
2020

Sept
2020

Nov
2020

Jan
2021

16.15 13.43 12.55 12.6 13.51 13.95 14.00 15.8 19.8
6.67 5.53 5.96 7.2 7.94 6.79 6.93 6.91 7.65
49 55 126 57 135 65 136 85 178

22.56 17.77 14.72 11.8 17.57 23.13 17.09 13.54 13.75
7.45 3.75 7.5 14.34 16.4 1.03 2.58 2.81 1.33
116 114 106 NS 120 78 132 172 165
4.01 5.26 6.96 NS 7.66 7.18 7.27 9.34 13

<0.05 <0.05 NS NS <0.05 <0.05 <0.05 <0.05 <0.05
4.22 5.58 6.96 NS 7.71 7.36 7.39 9.65 13
0.08 <0.05 NS NS <0.05 0.05 0.21 0.14 <0.05
6.26 8.02 NS NS 9.22 9.34 9.09 9.89 12.7
5.7 6.09 6.3 NS 5.61 3.77 5.42 5.2 4.77

<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
NS 4.1 51.2 <2.0 1 <1.0 6.3 4.1 1
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Parameters

Groundwater Elevation (ft)
pH
Conductivity (umhos)
Temperature (Celsius)
Dissolved Oxygen (Mg/L)
Total Dissolved Solids
Nitrates (Mg/L)
Ammonia Nitrogen
Total Nitrogen
Total Phosphorus
Chlorides
Sodium
Fecal Coliform (col/100 ml)
Enterococcus (MPN/100 ml)

Notes:
1. Mg/L = milligrams per liter.
2. col/100 ml = colonies per 100 
milliliters of water
3. MPN/100 ml = most probable 
per 100 milliliters of water.
4.  NS indicates insuffient water ava   

March
2021

May
2021

July
2021

17.5 16.95 14.93
7.3 6.28 8.25
246 171 178

13.77 11.27 17.6
5.98 0.52 0
132 295 170
11.3 15.6 13.2

<0.05 <0.05 <0.05
11.5 16 13.3
0.18 0.13 0.07
14.8 22.7 11.9
4.96 3.08 5.62
<2.0 <2.0 <2.0
22.8 107.1 5.2



Milton Farm, Clean Delaware, LLC
Summary of Field Measurements and Laboratory Analysis of Groundwater Samples

Page 43 of 58

Monitor Well 242954

Parameters May/June
2013

Sept
2013

Dec
2013

Feb
2014

March
2014

April
2014

May
2014

June
2014

July
2014

Groundwater Elevation (ft) 14.83 14.5 14.05 15.05 15.44 15.7 15.11 14.34 13.79
pH 5.3 4.8 5.77 4.5 5.99 6.11 6.2 5.98 6.02
Conductivity (umhos) 385 - 186 168.8 195.2 211.3 203 227.3 212.6
Temperature (Celsius) 17.7 19.2 15.1 12.6 11.6 11.3 12.4 13.9 15.3
Dissolved Oxygen (Mg/L) - - - 0.22 5.69 4.74 3.9 4.39 3.92
Total Dissolved Solids 270 - - 168 172 170 240 264 248
Nitrates (Mg/L) 32.9 21.6 28 27.1 35.3 36 34 39.1 36.6
Ammonia Nitrogen - - - <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Total Nitrogen - 21.8 - 27.1 35.3 36 34 39.1 36.6
Total Phosphorus - 1.8 - 0.158 0.187 0.0505 0.179 <0.05 0.105
Chlorides - - - 20.7 22.9 23.5 23.7 24.7 24.6
Sodium - - - 8.6 8.78 8.5 8.95 9.36 9.56
Fecal Coliform (col/100 ml) ND - - <1.8 - - <2.0 - -
Enterococcus (MPN/100 ml) - - - 10.9 - - 28 - -

Notes:
1. Mg/L = milligrams per liter.
2. col/100 ml = colonies per 100 
milliliters of water
3. MPN/100 ml = most probable 
per 100 milliliters of water.
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Monitor Well 242954

Parameters

Groundwater Elevation (ft)
pH
Conductivity (umhos)
Temperature (Celsius)
Dissolved Oxygen (Mg/L)
Total Dissolved Solids
Nitrates (Mg/L)
Ammonia Nitrogen
Total Nitrogen
Total Phosphorus
Chlorides
Sodium
Fecal Coliform (col/100 ml)
Enterococcus (MPN/100 ml)

Notes:
1. Mg/L = milligrams per liter.
2. col/100 ml = colonies per 100 
milliliters of water
3. MPN/100 ml = most probable 
per 100 milliliters of water.

Aug
2014

Sept
2014

Nov
2014

Jan
2015

March
2015

May
2015

July
2015

Sept
2015

Nov
2015

13.31 12.85 12.41 13.09 14.7 14.38 13.39 12.93 12.36
6.09 6.43 6.85 6.87 6.81 6.84 6.81 6.83 -

214.5 172.2 223.8 192.4 224.9 373.2 348.3 356.1 -
15.9 15.1 14.9 12.9 11.6 12.1 15.1 16.1 -
3.98 3.73 3.72 4.59 5.36 5.46 4.37 4.55 -
238 146 181 78 184 365 326 - 368
32.1 32 31.1 31.8 38.1 76.6 63.8 49.3 48
<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 - <0.2
32.1 32 41.4 31.8 38.1 76.6 63.8 - 52.6

0.0699 <0.05 1.02 0.0829 0.137 0.326 0.0607 - 0.0826
24 24.2 24.9 24.3 25.2 33.5 32.1 - 29.4

9.84 9.31 10.3 9.46 9.3 10.7 11.2 - 10.4
<1.8 - <1.8 - <1.8 - - <1.8 -
4.1 - - - - 9.8 - 9.7 -



Milton Farm, Clean Delaware, LLC
Summary of Field Measurements and Laboratory Analysis of Groundwater Samples

Page 45 of 58

Monitor Well 242954

Parameters

Groundwater Elevation (ft)
pH
Conductivity (umhos)
Temperature (Celsius)
Dissolved Oxygen (Mg/L)
Total Dissolved Solids
Nitrates (Mg/L)
Ammonia Nitrogen
Total Nitrogen
Total Phosphorus
Chlorides
Sodium
Fecal Coliform (col/100 ml)
Enterococcus (MPN/100 ml)

Notes:
1. Mg/L = milligrams per liter.
2. col/100 ml = colonies per 100 
milliliters of water
3. MPN/100 ml = most probable 
per 100 milliliters of water.

Jan
2016

March
2016

May
2016

July
2016

Sept
2016

Nov
2016

Jan
2017

May
2017

July
2017

13.04 14.69 14.14 14.2 12.85 15.71 13.43 13.84 13.45
- 5.93 5.86 5.4 - 6.95 7.46 7.45 6.82
- 497 474 491 - 1,348 317 355 322
- 15.22 13.02 16.66 - 13.86 10.43 14.64 17.32
- 3.72 5.18 5.13 - 5.96 8.87 - 6.99

269 307 724 302 306 159 225 186 212
58 74 89.1 71.2 61.4 23.8 23.5 37.4 33.5

<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
58 74 89.1 71.2 61.4 23.8 23.5 37.4 33.5

<0.05 <0.05 0.528 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
29 29.4 67.2 26.4 27.4 11.3 13.1 22.8 15.6

11.8 12.1 35.5 10.7 11.5 12.5 9.47 9.4 9.36
<1.8 <1.8 - <1.8 <1.8 <1.8 <1.8 <1.8 <1.8

- <1 <1 - - 1 3.1 <1 5.1
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Monitor Well 242954

Parameters

Groundwater Elevation (ft)
pH
Conductivity (umhos)
Temperature (Celsius)
Dissolved Oxygen (Mg/L)
Total Dissolved Solids
Nitrates (Mg/L)
Ammonia Nitrogen
Total Nitrogen
Total Phosphorus
Chlorides
Sodium
Fecal Coliform (col/100 ml)
Enterococcus (MPN/100 ml)

Notes:
1. Mg/L = milligrams per liter.
2. col/100 ml = colonies per 100 
milliliters of water
3. MPN/100 ml = most probable 
per 100 milliliters of water.

Sept
2017

Nov
2017

Jan
2018

March
2018

May
2018

July
2018

Sept
2018

Nov
2018

Jan
2019

13.94 13.19 12.76 13.74 14.18 14.42 13.3 15.92 16.55
5.81 6.55 5.86 5.79 5.98 5.58 5.37 5.52 6.97
326 284 291 261 170 116 113 161 296

18.32 14.08 10.2 11.9 15.4 19.6 21.6 13.31 9.32
- 4.84 4.57 - - - - 5.24 7.31

201 109 166 150 126 170 152 120 100
31.1 32.8 23 18.1 15.7 7.74 7.11 5.8 2.4
<0.2 <0.2 <0.2 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
31.1 33 23 18.3 15.9 7.95 7.31 5.8 2.56

<0.05 <0.05 <0.05 <0.05 <0.05 0.05 <0.05 <0.05 <0.05
14.4 15.3 17.1 13.8 14.5 7.17 9.19 5.39 2.18
9.02 9.02 14.5 7.7 8.7 13.6 10.4 15.1 6.8
<1.8 <1.8 - <2.0 <2.0 <2.0 - <2.0 <2.0
5.1 >2,419.6 - 5.2 4.1 - - 3.1 18.5
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Monitor Well 242954

Parameters

Groundwater Elevation (ft)
pH
Conductivity (umhos)
Temperature (Celsius)
Dissolved Oxygen (Mg/L)
Total Dissolved Solids
Nitrates (Mg/L)
Ammonia Nitrogen
Total Nitrogen
Total Phosphorus
Chlorides
Sodium
Fecal Coliform (col/100 ml)
Enterococcus (MPN/100 ml)

Notes:
1. Mg/L = milligrams per liter.
2. col/100 ml = colonies per 100 
milliliters of water
3. MPN/100 ml = most probable 
per 100 milliliters of water.

March
2019

May
2019

July
2019

Sept
2019

Nov
2019

March
2020

May
2020

July
2020

Sept
2020

16.8 15.49 13.53 12.93 11.86 12.73 13.14 12.64 13.24
6.63 6.23 5.73 NS 6.64 7.49 6.97  
214 131 226 NS 147 127 141  
9.88 18.16 18.71 NS 15.98 16.56 16.83  
9.48 8.14 2.25 NS 9.79 6.94 3.34  
98 122 120 198 NS 96 86 100 84

5.62 5.75 7.41 6.79 NS 6.18 5.97 9.7 7.96
<0.05 <0.05 <0.05 <0.05 NS <0.05 0.29 <0.05 <0.05
5.86 5.96 7.6 7.11 NS 6.28 6.5 9.79 8.12
0.05 <0.05 <0.05 0.067 NS <0.05 <0.05 0.05 0.1
6.89 4.88 9.4 7.84 NS 7.18 8.02 10.3 8.95
5.6 5.6 12.7 9.95 NS 5.5 3.74 3.91 5.79

<2.0 <2.0 <2.0 <2.0 <2.0 <2.0    
18.3 NS - 5.2 NS <1.0 <1.0   
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Monitor Well 242954

Parameters

Groundwater Elevation (ft)
pH
Conductivity (umhos)
Temperature (Celsius)
Dissolved Oxygen (Mg/L)
Total Dissolved Solids
Nitrates (Mg/L)
Ammonia Nitrogen
Total Nitrogen
Total Phosphorus
Chlorides
Sodium
Fecal Coliform (col/100 ml)
Enterococcus (MPN/100 ml)

Notes:
1. Mg/L = milligrams per liter.
2. col/100 ml = colonies per 100 
milliliters of water
3. MPN/100 ml = most probable 
per 100 milliliters of water.

Nov
2020

Jan
2021

March
2021

May
2021

July
2021

14.88 16.33 16.83 16.28 14.39
6.93 7.07 7.65 7.4 8.01
161 178 162 164 163

15.57 14.19 14.74 11.72 18.24
2.75 1.13 0.27 0.67 0
152 152 155 160 155
9.26 9.59 8.96 7.43 9.88

<0.05 <0.05 <0.05 <0.05 0.08
9.56 9.66 9.2 8.13 10.2
0.15 <0.05 0.08 0.59 0.28
9.83 14.4 15.7 12.2 14.2
6.28 5.48 4.59 4.16 4.87
NS <2.0 <2.0 <2.0 <2.0
NS 156.4 1,203.30 >2419.6 >2419.6
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Parameters May/June
2013

Sept
2013

Dec
2013

Feb
2014

March
2014

April
2014

May
2014

June
2014

July
2014

Groundwater Elevation (ft) 21.29 21.33 21.23 22.55 22.52 22.56 22.05 21.35 20.99
pH 6.2 5.2 5.87 5.66 6.04 6.58 6.83 6.67 6.81
Conductivity (umhos) 453 - 291 218.4 158.9 200.1 225.7 205.4 282.7
Temperature (Celsius) 14.6 16.5 15 12.6 10.8 11.2 12.5 13.4 14.1
Dissolved Oxygen (Mg/L) - - - 0.95 4.21 4.43 5.12 5.33 5.72
Total Dissolved Solids 266 - - 252 267 173 241 248 256
Nitrates (Mg/L) 1.52 3.2 1.91 1.05 1.18 1.42 2.33 1.91 3.9
Ammonia Nitrogen - - - <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Total Nitrogen - 4.2 - 2.29 1.18 1.42 2.81 2.17 3.9
Total Phosphorus - 1 - 2.53 1.05 1.48 1.05 1.01 1.78
Chlorides - - - 34.9 38.7 46.3 57.8 42.2 71.7
Sodium - - - 31.5 32.3 35.2 38 35.1 53.5
Fecal Coliform (col/100 ml) ND - - <1.8 - - <2.0 - -
Enterococcus (MPN/100 ml) - - - 1986.3 - - 866 - -

Notes:
1. Mg/L = milligrams per liter.
2. col/100 ml = colonies per 100 
milliliters of water
3. MPN/100 ml = most probable 
per 100 milliliters of water.
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Monitor Well 242955

Parameters

Groundwater Elevation (ft)
pH
Conductivity (umhos)
Temperature (Celsius)
Dissolved Oxygen (Mg/L)
Total Dissolved Solids
Nitrates (Mg/L)
Ammonia Nitrogen
Total Nitrogen
Total Phosphorus
Chlorides
Sodium
Fecal Coliform (col/100 ml)
Enterococcus (MPN/100 ml)

Notes:
1. Mg/L = milligrams per liter.
2. col/100 ml = colonies per 100 
milliliters of water
3. MPN/100 ml = most probable 
per 100 milliliters of water.

Aug
2014

Sept
2014

Dec
2014

March
2015

June
2015

Aug
2015

Nov
2015

Feb
2016

May
2016

20.55 19.61 20.47 23.2 21.07 20.02 19.77 21.75 21.48
6.77 6.57 6.86 6.96 6.91 7.01 5.82 6.39 5.99

290.3 286.7 255.5 146 169.9 211 632 241 443
14.9 15.1 14.4 10.5 12.6 14.5 15.34 11.57 12.52
5.15 5.25 4.54 6.07 3.86 4.6 5.34 2.09 2.24
260 325 210 114 258 257 410 425 214
1.6 4.51 2.99 1.06 2.8 4.98 7.04 2.54 9.32

<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
1.6 4.51 3.33 1.58 2.8 4.98 7.04 3.19 9.32

0.0554 0.865 1.11 1.09 1 0.608 0.653 1.57 1.24
34.9 170 86.8 20.6 32.5 68.9 274 28.4 72.5
8.8 69.1 59.9 26.8 32.4 43 81.7 35.6 67.9

<1.8 - <1.8 <1.8 4.5 <1.8 <1.8 - -
17.3 - 648.8 280.9 1046.2 191.8 88.8 - -
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Monitor Well 242955

Parameters

Groundwater Elevation (ft)
pH
Conductivity (umhos)
Temperature (Celsius)
Dissolved Oxygen (Mg/L)
Total Dissolved Solids
Nitrates (Mg/L)
Ammonia Nitrogen
Total Nitrogen
Total Phosphorus
Chlorides
Sodium
Fecal Coliform (col/100 ml)
Enterococcus (MPN/100 ml)

Notes:
1. Mg/L = milligrams per liter.
2. col/100 ml = colonies per 100 
milliliters of water
3. MPN/100 ml = most probable 
per 100 milliliters of water.

Aug
2016

Nov
2016

Feb
2017

May
2017

Aug
2017

Nov
2017

Feb
2018

May
2018

Aug
2018

20.68 22.66 21.75 21.59 21.3 20.58 20.44 21.23 20.38
6.26 6.22 6.39 7.19 6.03 5.98 8.05 5.84 5.74
320 331 241 329 278 298 628 210 211

15.28 15.69 11.57 14.08 19.17 15.65 11.26 14.5 18.9
5.18 8.71 2.09 - 5.57 5.06 - - -
232 216 180 264 246 153 360 200 222

5 2.72 4.62 6.2 6.27 6.71 10.7 10.4 14.2
<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.05 <0.05 <0.05

5 3.41 5.23 6.2 6.27 6.71 11 10.6 14.3
1.18 1.51 1.41 0.472 0.457 0.682 0.06 <0.05 <0.05
45.8 38.2 51.4 82.2 60.3 38.2 138 38.5 36
40.3 35.7 33.3 48.8 40.01 33.2 62.4 38.6 28.3
<1.8 <1.8 <1.8 <1.8 <1.8 <1.8 <2.0 <2.0 <2.0
648.8 456.9 235.9 33.6 2,419.60 88.4 64.5 46.5 42.8
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Parameters

Groundwater Elevation (ft)
pH
Conductivity (umhos)
Temperature (Celsius)
Dissolved Oxygen (Mg/L)
Total Dissolved Solids
Nitrates (Mg/L)
Ammonia Nitrogen
Total Nitrogen
Total Phosphorus
Chlorides
Sodium
Fecal Coliform (col/100 ml)
Enterococcus (MPN/100 ml)

Notes:
1. Mg/L = milligrams per liter.
2. col/100 ml = colonies per 100 
milliliters of water
3. MPN/100 ml = most probable 
per 100 milliliters of water.

Nov
2018

Feb
2019

May
2019

Aug
2019

Nov
2019

Feb
2020

May
2020

Aug
2020

Nov
2020

23.06 23.1 22.4 20.24 18.64 20.19 20.53 19.29 22.39
4.67 5.64 6.58 6.17 6.81 5.92 7.84 6.96 7.12
321 328 256 372 630 443 442 583 259

12.28 12.77 16.84 16.29 13.13 14.81 15.84 18.76 14.22
5.74 6.77 10.05 2.92 2.17 1.72 3.51 1.04 15.08
208 218 180 252 358 300 220 326 210
18.9 18.2 8.31 6.9 6.13 7.36 9.26 10.5 9.74

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
19 18.3 8.53 7.2 6.13 7.36 9.47 10.9 10

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.14 <0.05 0.2
20.6 31.5 32.1 64.6 192 97 84.1 158 35.4
33 32.3 26.5 30.7 128 72.5 33 71 11.4

<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 94 <2.0
104.3 25.9 NS 461.1 123.6 163.8 233.3 689.3 980.4
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Monitor Well 242955

Parameters

Groundwater Elevation (ft)
pH
Conductivity (umhos)
Temperature (Celsius)
Dissolved Oxygen (Mg/L)
Total Dissolved Solids
Nitrates (Mg/L)
Ammonia Nitrogen
Total Nitrogen
Total Phosphorus
Chlorides
Sodium
Fecal Coliform (col/100 ml)
Enterococcus (MPN/100 ml)

Notes:
1. Mg/L = milligrams per liter.
2. col/100 ml = colonies per 100 
milliliters of water
3. MPN/100 ml = most probable 
per 100 milliliters of water.

Feb
2021

May
2021

Aug
2021

23.64 22.68 20.23
8.19 6.1 7.62
295 153 314

12.84 12.26 17.87
0.01 0.61 1.34
238 285 295
16.5 15.3 11.1

<0.05 <0.05 <0.05
16.8 15.9 11.4

<0.05 0.76 0.27
36.8 36.1 68
15.3 17.9 33.4
<2.0 <2.0 <2.0
285.1 >2419.6 >2419.6
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Monitor Well 242956

Parameters May/June
2013

Sept
2013

Dec
2013

Feb
2014

March
2014

April
2014

May
2014

June
2014

July
2014

Groundwater Elevation (ft) 19.23 19.42 19.16 20.37 20.43 20.54 20 19.26 18.87
pH 6.7 6.2 6.54 6.03 6.19 6.29 6.22 6.12 6.41
Conductivity (umhos) 440 - 145.7 117.9 110.9 105.8 107.9 113.7 129.1
Temperature (Celsius) 14.4 17 15 10.5 9.5 10.3 12.3 13.8 14.8
Dissolved Oxygen (Mg/L) - - - 4.01 4.92 5.41 4.82 5.02 4.56
Total Dissolved Solids 254 - - 146 121 95 99 136 124
Nitrates (Mg/L) 17.8 12 7.48 6.71 5.29 4.29 4.53 4.81 5.46
Ammonia Nitrogen - - - <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Total Nitrogen - 13 - 7.35 5.29 4.29 4.91 4.81 5.46
Total Phosphorus - 0.15 - 1.57 1.09 0.873 1.2 0.617 0.61
Chlorides - - - 12.1 9.88 8.45 9.8 11.5 15
Sodium - - - 17.4 17.8 17.5 16.4 19.2 26.5
Fecal Coliform (col/100 ml) ND - - <1.8 - - <2.0 - -
Enterococcus (MPN/100 ml) - - - 70.3 - - 17 - -

Notes:
1. Mg/L = milligrams per liter.
2. col/100 ml = colonies per 100 
milliliters of water
3. MPN/100 ml = most probable 
per 100 milliliters of water.
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Monitor Well 242956

Parameters

Groundwater Elevation (ft)
pH
Conductivity (umhos)
Temperature (Celsius)
Dissolved Oxygen (Mg/L)
Total Dissolved Solids
Nitrates (Mg/L)
Ammonia Nitrogen
Total Nitrogen
Total Phosphorus
Chlorides
Sodium
Fecal Coliform (col/100 ml)
Enterococcus (MPN/100 ml)

Notes:
1. Mg/L = milligrams per liter.
2. col/100 ml = colonies per 100 
milliliters of water
3. MPN/100 ml = most probable 
per 100 milliliters of water.

Aug
2014

Sept
2014

Dec
2014

March
2015

June
2015

Aug
2015

Nov
2015

Feb
2016

May
2016

18.43 17.75 18.26 19.97 18.96 17.96 17.63 19.52 19.32
6.39 6.96 6.87 6.88 6.91 6.91 6.56 6.67 5.91

174.9 185.2 165 103.9 110.7 160.2 338 163 232
15.2 15.3 14.3 9.3 13.5 14.9 15.67 11.01 12.22
5.66 4.79 4.54 5.18 3.31 3.86 5.12 1.6 4,32
170 100 103 98 127 137 187 200 212
7.51 8.89 7.77 2.56 4.1 6.72 9.47 14.2 1.76
<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
7.51 8.89 7.77 2.56 4.1 6.72 9.47 14.2 1.76

0.266 0.227 0.368 0.586 0.332 0.32 0.205 0.417 0.295
25.4 28.1 19.7 7.16 10.7 17.9 27.7 27.8 44.9
35 35.6 31.5 21.6 24.5 37.2 44.4 28.3 39.7

<1.8 - <1.8 <1.8 4.5 <1.8 <1.8 - <1.8
49.7 - 7.5 3.1 7.5 16.1 <1 - 4.1
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Monitor Well 242956

Parameters

Groundwater Elevation (ft)
pH
Conductivity (umhos)
Temperature (Celsius)
Dissolved Oxygen (Mg/L)
Total Dissolved Solids
Nitrates (Mg/L)
Ammonia Nitrogen
Total Nitrogen
Total Phosphorus
Chlorides
Sodium
Fecal Coliform (col/100 ml)
Enterococcus (MPN/100 ml)

Notes:
1. Mg/L = milligrams per liter.
2. col/100 ml = colonies per 100 
milliliters of water
3. MPN/100 ml = most probable 
per 100 milliliters of water.

Aug
2016

Nov
2016

Feb
2017

May
2017

Aug
2017

Nov
2017

Feb
2018

May
2018

Aug
2018

18.44 20.59 19.23 19.27 19.19 18.46 18.27 19.1 18.34
6.27 5.54 6.58 7.09 6.1 6.44 7.55 6.37 6
481 237 277 211 278 394 314 163 187

16.01 17.03 12.74 15.8 19.17 16.28 12.11 16.3 20.5
6.64 7.47 8.11 - 6.17 4.51 - - -
313 129 174 230 216 225 248 168 212
30.6 9.17 17.3 18.3 20.2 26.4 15.7 14.9 16.5
<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.05 <0.05 <0.05
30.6 9.17 17.3 18.3 20.2 26.4 15.9 15.2 17.8

0.242 0.37 0.261 0.176 0.115 0.139 0.06 <0.05 <0.05
71.6 25.7 41.5 51 27.2 49.6 45.5 19.8 29.2
59.3 18.7 30 34.6 32.5 50.3 47.3 30.7 39.8
<1.8 1.8 <1.8 <1.8 <1.8 <1.8 <2.0 <2.0 <2.0
24.1 2 7.3 2 62.7 8.6 22.1 71.2 73.3
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Monitor Well 242956

Parameters

Groundwater Elevation (ft)
pH
Conductivity (umhos)
Temperature (Celsius)
Dissolved Oxygen (Mg/L)
Total Dissolved Solids
Nitrates (Mg/L)
Ammonia Nitrogen
Total Nitrogen
Total Phosphorus
Chlorides
Sodium
Fecal Coliform (col/100 ml)
Enterococcus (MPN/100 ml)

Notes:
1. Mg/L = milligrams per liter.
2. col/100 ml = colonies per 100 
milliliters of water
3. MPN/100 ml = most probable 
per 100 milliliters of water.

Nov
2018

Feb
2019

May
2019

Aug
2019

Nov
2019

Feb
2020

May
2020

Aug
2020

Nov
2020

20.98 21.12 20.32 18.26 16.76 17.83 18.36 17.39 20.21
5.23 5.41 7.41 5.99 6.72 5.82 7.49 6.69 6.73
329 428 376 372 433 433 394 338 314

15.65 15.14 18.98 17.91 15.55 13.31 16.13 18.47 15.89
5.23 5.71 10.66 2.84 10.84 1.58 1.96 2.57 4.45
238 360 358 326 314 340 274 262 242
27.9 32 27 27.6 29.3 26.9 25.6 22.1 20

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
<27.9 32.1 <27.1 27.6 29.3 26.9 25.8 22.4 20.2
<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.1 <0.05 0.17

25 55.1 38.4 39.7 52.5 67.1 58.4 45.9 40.4
30.3 38.6 31.2 32.9 51.4 64.4 32 30.1 13
<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
4.1 1 NS >2,419.6 49.5 18.7 36.8 20.3 34.1
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Monitor Well 242956

Parameters

Groundwater Elevation (ft)
pH
Conductivity (umhos)
Temperature (Celsius)
Dissolved Oxygen (Mg/L)
Total Dissolved Solids
Nitrates (Mg/L)
Ammonia Nitrogen
Total Nitrogen
Total Phosphorus
Chlorides
Sodium
Fecal Coliform (col/100 ml)
Enterococcus (MPN/100 ml)

Notes:
1. Mg/L = milligrams per liter.
2. col/100 ml = colonies per 100 
milliliters of water
3. MPN/100 ml = most probable 
per 100 milliliters of water.

Feb
2021

May
2021

Aug
2021

21.36 20.64 17.58
8.39 7.67 6.64
321 162 367

12.09 14.11 16.79
0.89 1.03 0.77
290 178 378
24.3 7.39 24.6

<0.05 <0.05 <0.05
24.5 7.63 24.9
0.05 0.28 0.18
36.6 13.4 56.7
22.3 16.5 33.4
<2.0 <2.0 <2.0
5.2 191.8 501.2



 

ATTACHMENT 4 
 

GRAPHICAL PRESENTATION OF NITRATE 

LEVELS IN GROUNDWATER SAMPLES 
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Enhancing our community one project at a time. 

Duffield Associates, LLC 
5400 Limestone Road 

Wilmington, DE  19808 

Phone: 302.239.6634 
Fax: 302.239.8485 

duffnet.com 
 

 

 

August 27, 2021 

 

 

Via Electronic Mail  

 

Mr. Brian Churchill 

DNREC, Surface Water Discharges Section 

89 Kings Highway 

Dover, DE  19901 

 

RE: Duffield Associates, LLC Project No. 11191.EB 

 Clean Delaware, LLC 

Class B Sanitary and Non-Sanitary Wastes, Slow Rate Land Treatment Sites 

Harbeson Farm, Permit Number AGU 1702-S-03  

Quarterly Groundwater Monitoring Report (August 2021) 

 

Dear Mr. Churchill: 

 

Duffield Associates, LLC (Duffield) has prepared this letter report to summarize groundwater 

monitoring for the Clean Delaware, LLC land treatment farm in Harbeson, Delaware.  This report 

includes data collected through August 2021 and is required per State Permit No. AGU 1702-S-03, 

issued by the Department of Natural Resources and Environmental Control (DNREC), Surface 

Water Discharges Section, effective January 1, 2017. 

Per the permit requirements, groundwater monitoring at the project site is performed as follows: 

1. The collection of groundwater samples for laboratory analysis is required on a quarterly basis 

for monitoring wells 242580, 242582, 242583, and 250844.  

2. The collection of groundwater samples for laboratory analysis is required every other month for 

monitoring well 242581.   

The last sampling events were completed in July and August of 2021.  The monitoring was 

completed as follows: 

1. The depth to water was measured in the monitoring wells using an electronic water level indicator. 

Well 242581 was no located during the July monitoring event because of the full-grown corn.   

2. Three volumes of water were removed from the wells and the wells were left to recharge to at 

least 90% capacity prior to sampling.  

3. Field measurements of pH, temperature, and conductivity were recorded using electronic water 

quality meters.  

4. Groundwater samples were collected in laboratory-prepared bottle ware, placed on ice in a 

transport cooler, and submitted to Envirocorp Laboratories, Inc. on the days of sampling. 
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GROUNDWATER ELEVATIONS AND FLOW DIRECTION 

 

Water table elevations recorded for the monitoring wells to date are summarized on the table and 

graph included as Attachment 1:  Groundwater Elevation Data.   

A record high groundwater elevation was recorded in well 242582 during November 2020.  The 

water levels decreased slightly through January and February 2021, and then increased by an 

average of 0.54 feet between February and March 2021.  The water levels have since decreased by 

an average of four feet between March and August 2021. 

The aerial photograph in Attachment 1 includes the well locations, groundwater elevations, 

contours of equal groundwater elevation, and direction of groundwater flow for August 2021.  As 

indicated by the groundwater elevation contours, the direction of groundwater flow shifts from 

northerly on the south side of the site, to northeasterly across the central and north portions of the 

site.  This flow pattern has remained consistent for the monitoring events completed to date. 

 

RESULTS OF LABORATORY ANALYSIS 

 

The groundwater samples collected during the monitoring events were submitted to Envirocorp 

Labs, Inc. for analysis of the following: 

 Nitrates 

 Ammonia Nitrogen 

 Total Nitrogen 

 Total Phosphorus 

 Chlorides 

 Sodium 

 Total Dissolved Solids (TDS) 

 Fecal Coliform Bacteria (FCB) 

 Enterococcus Bacteria (EB) 

 

Copies of the laboratory reports for the August 2021 monitoring event are enclosed as Attachment 

2:  Laboratory Reports.  Tables and graphs summarizing the laboratory analysis to date are included 

as Attachment 3.  
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Nitrates 

The following table summarizes the lowest reported concentrations, highest reported concentrations 

of and ranges in nitrate concentrations over recent time periods. 

Summary of Nitrate Concentrations parts per million (ppm) 

Well 

Number 

Lowest 

Reported 

Concentration 

Highest 

Reported 

Concentration 

Concentration 

Range  

2018 through 2020 

 

Jan to May  

2021 

 

August 2021 

242580 1.49 20.4 2.97 to 7.8 4.10 to 6.20 8.38 

242581 15.5 62.8 17.8 to 29.8 15.5 to 20.0 No Sample 

242582 2.73 101 3.28 to 8.55 2.73 to 3.90 4.08 

242583 7.76 28.7 10.5 to 21.6 17.7 to 18.2 13.4 

250844 1.74 33.0 2.03 to 14.7 1.74 to 3.61 1.78 

Nitrates in well 242580 have increased slightly over the last three monitoring events but remain 

below the EPA maximum allowable concentration (MCL) permitted for drinking water supplies. 

Overall decreasing trends have been evident at most of the well locations.   

Chlorides 

The following table summarizes the lowest reported concentrations, highest reported concentrations 

of and ranges in chloride concentrations over recent time periods. 

Summary of Chloride Concentrations (ppm) 

Well 

Number 

Lowest 

Reported 

Concentration 

Highest 

Reported 

Concentration 

Concentration 

Range  

2018 through 2020 

 

Jan to May 

2021 

 

August 

2021 

242580 6.25 115 8.42 to 22 9.25 to 53.5 23 

242581 34 64.0 36.9 to 63.1 36.8 to 46.4 No Sample 

242582 4.4 37.0 4.9 to 11.6 8.72 to 11.4 9.07 

242583 5.16 50.2 6.2 to 25.9 29.6 to 50.2 72.8 

250844 3.38 18.3 5.13 to 18.3 5.01 to 6.31 3.8 

 

A new record high concentration of chlorides was reported in well 242583 during May 2021 and 

again in August 2021.  However, all concentrations are well below the EPA Secondary Drinking 

Water Maximum Contaminant Level (MCL) of 250 ppm for chlorides.  Secondary standards are for 

water aesthetics and are not enforceable.  None of the chloride concentrations reported to date have 

exceeded the Secondary MCL of 250 ppm.  

 

Sodium 

The following table summarizes the lowest reported concentrations, highest reported concentrations 

of and ranges in sodium concentrations over recent time periods. 
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Summary of Sodium Concentrations (ppm) 

Well 

Number 

Lowest 

Reported 

Concentration 

Highest 

Reported 

Concentration 

Concentration 

Range  

2018 through 2020 

 

Jan to May 

2021 

 

August 2021 

242580 5.39 42.9 6.01 to 42.9 5.44 to 29.8 24.6 

242581 20.0 90.9 16.7 to 47.6 22.9 to 24.6 No Sample 

242582 1.06 9.35 1.06 to 7 2.91 to 3.1 3.37 

242583 1.5 9.28 1.5 to 7.5 4.35 to 6.20 7.25 

250844 2.02 13.2 2.02 to 13.2 2.59 to 4.72 4.57 

Sodium levels reported in August 2021 were within the historic ranges of concentrations reported 
for the monitor well locations.  Sodium is not included on the Environmental Protection Agency’s 
(EPA’s) Primary or Secondary Drinking Water Standard MCL lists. 

Phosphorus 

The following table summarizes the lowest reported concentrations, highest reported concentrations 
of and ranges in phosphorus concentrations over recent time periods. 

Summary of Phosphorus Concentrations (ppm) 

Well 

Number 

Lowest 

Reported 

Concentration 

Highest  

Reported 

Concentration 

Concentration Range  

2018 through 2020 

Jan to May 

2021 

August 

2021 

242580 Not Detected 0.183 Not Detected to 0.103 Not Detected to 0.08 0.18 

242581 Not Detected 0.970 Not Detected to 0.27 Not Detected to 0.11 No Sample 

242582 Not Detected 1.31 Not Detected to 0.155 Not Detected 0.19 

242583 Not Detected 0.112 Not Detected Not Detected Not Detected 

250844 Not Detected 0.0751 Not Detected to 0.06 Not Detected Not Detected 

Phosphorus was previously reported at all of the monitor well locations, but the concentrations have 
been substantially reduced since 2014.  Phosphorus was detected in wells 242580 and 242582 
during August 2021, at concentration within historical ranges. 

Total Dissolved Solids (TDS) 

The following table summarizes the lowest reported concentrations, highest reported concentrations 
of and ranges in TDS concentrations over recent time periods. 

Summary of TDS Concentrations (ppm) 

Well 

Number 

Lowest 

Reported 

Concentration 

Highest 

Reported 

Concentration 

Concentration 

Range  

2018 through 2020 

 

Jan to May 

2021 

 

August 

2021 

242580 76 348 104 to 322 128 to 252 405 

242581 176 704 260 to 431 270 to 338 No Sample 

242582 90 770 90 to 158 118 to 120 180 

242583 48 438 120 to 276 280 to 370 462 

250844 92 229 104 to 196 102 to 122 158 
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New record high concentrations of TDS were reported in wells 242580 and 242583 during August 

2021. The EPA maintains a Secondary Drinking Water MCL of 500 ppm for TDS.  As indicated in 

the summary table, TDS previously exceeded 500 ppm in samples collected from wells 242581 and 

252582.  The TDS concentrations have remained below the 500 ppm secondary standard at all of 

the well locations since 2013.   

Fecal Coliform Bacteria (FCB) 

The following table summarizes the lowest concentration, highest concentration, and ranges in 2020 

and 2021. 

Summary of Fecal Coliform Concentrations (colonies per 100 milliliters) 
 

Well 

Number 

Lowest 

Reported 

Concentration 

Highest 

Reported 

Concentration 

Concentration Range 

 2018 through 2020 

 

Jan to May 

2021 

 

August 

2021 

242580 Not Detected Not Detected Not Detected Not Detected Not Detected 

242581 Not Detected 46 Not Detected to 18 Not Detected No Sample 

242582 Not Detected Not Detected Not Detected Not Detected Not Detected 

242583 Not Detected 110 Not Detected to 18 Not Detected Not Detected 

250844 Not Detected Not Detected Not Detected Not Detected Not Detected 

 

Fecal coliform have only been detected in samples collected from two of the monitoring wells to 

date, and had not been detected in any of the monitoring wells since the beginning of 2018.  Fecal 

coliform were reported at 18 colonies per 100 milliliters in well 242583 in September 2020 but 

were not reported in any of the samples collected in November 2020, and during the 2021 

monitoring events completed to date in 2021.   

Enterococcus Bacteria (EB) 

The following table summarizes the highest reported concentration of EB, the range in EB 

concentrations during selected time periods.   

Well 

Number 

Highest 

Reported 

Concentration 

Concentration Range  

2018 through 2020 

 

Jan to May 2021 

 

August 2021 

242580 8.3 Not Detected to 2,419.6 Not Detected to 1.0 31.1 

242581 >2419.6 Not Detected to 140 1.0 to 10.8 No Sample 

242582 816.4 Not Detected to 1,011.1 Not Detected to 1.0 >2,419.6 

242583 >2419.6 Not Detected to 1 Not Detected to 2.0 38.3 

250844 7.5 Not Detected Not Detected 152 

 

Enterococcus have been detected in samples collected from all of the monitoring well locations.  

The higher concentrations are typically reported in samples collected from down gradient well 

242581 and side gradient well 242583.  However, a record high concentration of >2,419.6 colonies 

per 100 milliliters was reported in the sample collected from well 242582 during August 2021.   

 

 

 



Mr. Brian Churchill 

RE:  Project No. 11191.EB 

August 27, 2021 

Page 6 
 

 

SUMMARY 

 

The water levels decreased slightly through January and February 2021, and then increased by an 

average of 0.54 feet between February and March 2021.  The water levels have since decreased by 

an average of four feet between March and August 2021. 

Nitrates were reported within historical ranges in August 2021 and only the concentration in well 

242583 exceeded the EPA MCL of 10 ppm.  Enterococcus was detected in three wells; however, 

concentrations remain relatively low compared to historic ranges.    

A new record high concentration of chlorides was reported in well 242583 during May 2021 and 

again in August 2021.  However, all concentrations are well below the EPA Secondary Drinking 

Water Maximum Contaminant Level (MCL) of 250 ppm for chlorides.   

New record high concentrations of TDS were reported in wells 242580 and 242583 during August 

2021. The EPA maintains a Secondary Drinking Water MCL of 500 ppm for TDS. The TDS 

concentrations have remained below the 500 ppm secondary standard at all of the well locations 

since 2013.   

Fecal coliform were not reported in any of the samples collected in November 2020, and during the 

2021 monitoring events completed to date in 2021.  A record high concentration of >2,419.6 

colonies per 100 milliliters was reported in the sample collected from well 242582 during August 

2021.   

 

Please contact us if you have any questions.  

 

Very truly yours, 

DUFFIELD ASSOCIATES, LLC 

 

 

 

Savannah Sipes    Steven F. Cahill, P.G. 

Project Engineer   Senior Project Manager 
 
SAS/SFC 
\\Headquarters.duffnet.com\DFS\Share\Projects\11000\11191\EB- Harbeson\2021.08.Report\GWMRpt-11191EB-20210827.docx 
 

Enclosures: Attachment 1   Groundwater Elevation Data and Aerial of Groundwater Flow 

  Attachment 2   Laboratory Reports   

  Attachment 3   Summary Tables and Graphs of Laboratory Data 

 

cc: Mr. Gerry Desmond – Clean Delaware, LLC 



 

 

ATTACHMENT 1 

 
GROUNDWATER ELEVATION DATA 

AND 

AERIAL OF GROUNDWATER FLOW  



Clean Delaware, LLC, Harbeson Farm Bio-Solids Application Sites
Summary of Groundwater Elevations in Monitoring Wells

Casing Elevation 
(ft):
Date DTW GWE DTW GWE DTW GWE DTW GWE DTW GWE

May-13 10.64 27.32 11.81 26.92 10.34 28.28 10.77 27.71 - -
Sep-13 10.73 27.23 11.73 27 10.16 28.46 10.89 27.59 - -
Dec-13 11.46 26.5 12.39 26.34 10.78 27.84 11.33 27.15 - -
Feb-14 9.83 28.13 10.51 28.22 8.56 30.06 9.73 28.75 - -
Mar-14 9.96 28 10.74 27.99 8.78 29.84 9.67 28.81 - -
Apr-14 9.71 28.25 10.51 28.22 8.43 30.19 9.36 29.12 - -
May-14 10.5 27.46 11.38 27.35 9.58 29.04 10.01 28.47 - -
Jun-14 11.53 26.43 12.53 26.2 10.96 27.66 11.09 27.39 - -
Jul-14 11.25 26.71 12.25 26.48 9.77 28.85 10.79 27.69 - -

Aug-14 11.78 26.18 12.75 25.98 11.15 27.47 11.44 27.04 - -
Sep-14 12.59 25.37 13.6 25.13 12.21 26.41 12.23 26.25 - -
Nov-14 12.83 25.13 13.9 24.83 12.55 26.07 12.25 26.23 - -
Dec-14 11.6 26.36 12.61 26.12 10.78 27.84 11.3 27.18 - -
Jan-15 11.6 26.36 12.59 26.14 10.97 27.65 11.24 27.24 - -
Mar-15 9.65 28.31 10.52 28.27 7.8 30.82 9.49 28.99 - -
May-15 10.65 27.31 11.81 26.92 10.09 28.53 10.19 28.29 - -
Jun-15 11.47 26.49 12.79 25.94 11.18 27.44 11.08 27.4 14.66 21.98
Jul-15 12.25 25.71 13.79 24.94 12.13 26.49 11.8 26.68 12.46 24.18

Aug-15 12.72 25.24 14.33 24.4 12.74 25.88 12.39 26.09 12.95 23.69
Sep-15 13.28 24.68 14.65 24.08 13.3 25.28 13.35 25.18 13.35 23.29
Nov-15 12.99 24.97 14.28 24.45 13 25.62 13.05 25.43 12.96 23.68
Jan-16 12.18 25.78 13.42 25.31 11.87 26.75 12.07 26.41 12.1 24.54
Feb-16 10.98 26.98 12.14 26.59 10.33 28.92 10.88 27.6 10.95 25.69
Mar-16 10.77 27.19 11.93 26.8 10.24 28.38 10.7 27.78 10.76 25.88
May-16 10.89 27.07 11.9 26.83 9.87 28.75 10.9 27.58 10.78 25.86
Jul-16 12.1 25.86 13.99 24.74 12.5 26.12 12.4 26.08 12.68 23.96

Aug-16 12.71 25.25 14.66 24.07 13.05 25.57 12.96 25.52 13.12 23.52
Sep-16 13.61 24.35 14.9 23.83 13.75 24.87 13.81 24.67 13.48 23.16
Nov-16 9.4 28.56 10.99 27.74 8.9 29.72 9.85 28.63 10.1 26.54

36.6438.4838.6238.7337.96

Well Permit Number and Groundwater Data (feet)
250844242580 242581 242582 242583

Notes:
DTW = Depth to water in feet from top of well casing
GWE = Groundwater Elevation (feet above mean sea level) Page 1 of 10



Clean Delaware, LLC, Harbeson Farm Bio-Solids Application Sites
Summary of Groundwater Elevations in Monitoring Wells

Casing Elevation 
(ft):
Date DTW GWE DTW GWE DTW GWE DTW GWE DTW GWE

36.6438.4838.6238.7337.96

Well Permit Number and Groundwater Data (feet)
250844242580 242581 242582 242583

Jan-17 11.32 26.64 12.73 26 10.92 27.7 11.6 26.88 11.35 24.29
Feb-17 11.11 26.85 12.46 26.27 10.81 27.81 11.46 27.02 11.19 25.45
Mar-17 11.78 26.16 13.13 25.6 11.77 26.85 12.13 26.35 11.85 24.79
May-17 10.89 27.07 12.01 26.72 9.61 29.01 11.03 27.45 10.7 25.94
Jul-17 12.13 25.85 13.64 25.09 12.25 26.37 12.42 26.06 12.33 24.31

Aug-17 11.89 26.07 13.49 25.24 11.9 26.72 12.25 26.23 12.06 24.58
Sep-17 - - 13.79 24.94 - - - - 11.48 25.16
Nov-17 12.15 25.81 13.32 25.41 11.85 26.77 12.28 26.2 12.05 24.59
Jan-18 12.82 25.14 14.13 24.6 12.09 26.53 13.2 25.28 12.67 23.97
Feb-18 11.48 26.48 12.77 25.96 10.02 28.6 11.94 26.54 11.28 25.36
Mar-18 11.31 26.65 12.5 26.23 10.93 27.96 11.75 26.73 11.28 25.36
May-18 11.03 26.93 12.36 26.37 10.78 27.84 11.43 27.05 11.12 25.52
Jul-18 10.85 27.11 12.52 26.21 11.01 27.61 11.55 26.93 11.44 25.2

Aug-18 12.27 25.69 14.06 24.67 12.66 25.96 12.7 25.78 12.77 23.87
Sep-18 12.59 25.37 14.41 24.32 12.86 25.76 13.05 25.43 12.95 23.69
Nov-18 8.97 28.99 10.4 28.33 7.55 31.07 9.57 28.91 9.11 27.53
Jan-19 9.22 28.74 10.66 28.07 8.52 30.1 9.76 28.72 9.56 27.08
Feb-19 9.21 28.75 10.61 28.12 8.46 30.16 9.8 28.68 9.49 27.15
Mar-19 8.86 29.1 10.36 28.37 8 30.62 6.44 32.04 6.24 30.4
May-19 11.21 26.75 11.4 27.33 9.72 28.9 10.35 28.13 10.35 26.29
Aug-19 13.4 24.56 NS NS 13.35 25.27 14.05 24.43 13.15 23.49
Sep-19 13.5 24.46 14.85 23.88 13.69 24.93 14.25 24.23 13.46 23.18
Nov-19 14.3 23.66 15.5 23.23 14.41 24.21 14.74 23.74 14.02 22.62
Jan-20 13.75 24.21 14.99 23.74 13.79 24.83 14.19 24.29 13.5 23.14
Feb-20 12.6 25.36 13.06 25.67 12.22 26.4 13.79 24.69 12.45 25.51
Mar-20 12.9 25.06 14.19 24.54 12.88 25.74 13.23 25.25 12.77 23.87
May-20 11.6 26.36 12.95 25.78 11.25 27.37 11.9 26.58 11.65 24.99
Jul-20 12.87 25.09 14.96 23.77 13.01 25.61 12.29 26.19 13.34 23.30

Aug-20 12.12 25.84 13.80 24.93 11.42 27.20 11.55 26.93 12.30 24.34

Notes:
DTW = Depth to water in feet from top of well casing
GWE = Groundwater Elevation (feet above mean sea level) Page 2 of 10



Clean Delaware, LLC, Harbeson Farm Bio-Solids Application Sites
Summary of Groundwater Elevations in Monitoring Wells

Casing Elevation 
(ft):
Date DTW GWE DTW GWE DTW GWE DTW GWE DTW GWE

36.6438.4838.6238.7337.96

Well Permit Number and Groundwater Data (feet)
250844242580 242581 242582 242583

Sep-20 11.65 26.31 13.25 25.48 11.78 26.84 12.13 26.35 11.95 24.69
Nov-20 9.05 28.91 10.40 28.33 7.00 31.62 9.30 29.18 8.96 27.68
Jan-21 8.35 29.61 9.90 28.83 7.13 31.49 8.84 29.64 8.84 27.80
Feb-21 8.58 29.38 10.09 28.64 7.35 31.27 8.93 29.55 8.95 27.69
Mar-21 8.10 29.86 9.60 29.13 7.00 31.62 8.10 30.38 8.40 28.24
May-21 9.45 28.51 10.83 27.90 8.92 29.70 8.98 29.50 9.72 26.92
Jul-21 11.32 26.64 11.08 27.54 11.52 26.96 11.72 24.92

Aug-21 11.94 26.02 11.05 27.57 12.13 26.35 12.54 24.10

Notes:
DTW = Depth to water in feet from top of well casing
GWE = Groundwater Elevation (feet above mean sea level) Page 3 of 10
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Harbeson Farm, Groundwater Elevations in Monitor Wells

242580
242581
242582
242583
250844
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LABORATORY REPORTS  



ENVIROCORP LABORATORIES INC.

51 CLARK STREET, HARRINGTON, DE 19952

302-398-4313

www.envirocorplabs.com

ANALYTICAL SERVICES: NPDES, RCRA, GROUND WATER 

August 25, 2021

Duffield Associates, Inc.

Wilmington, DE 19808

5400 Limestone Rd

Steve Cahill

Enclosed are the results of analyses for samples received by our laboratory on 8/12/2021.  If you 

have any questions concerning this report, please feel free to contact me.

RE:  Harbeson Farm

[TOC_1]Cover 

Letter[TOC]

Sincerely, 

Shelly Bloom

Supervising Analyst

Page 1 of 9
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Project:

Project Number:

Reported:

Duffield Associates, Inc.

5400 Limestone Rd

Wilmington, DE  19808

Harbeson Farm

Harbeson Farm

08/25/2021  15:21

ENVIROCORP LABORATORIES INC.

51 CLARK STREET, HARRINGTON, DE 19952

302-398-4313

www.envirocorplabs.com

ANALYTICAL SERVICES: NPDES, RCRA, GROUND WATER 

Sample Summary

Sample Lab ID Matrix Sampled Received

2425802108002-01 8/12/2021   9:06Ground Water 08/12/21 13:46

2425822108002-02 8/12/2021  10:08Ground Water 08/12/21 13:46

2425832108002-03 8/12/2021   9:30Ground Water 08/12/21 13:46

2508442108002-04 8/12/2021  11:02Ground Water 08/12/21 13:46

[TOC_1]Samples in 

Report[TOC]

Page 3 of 9
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Project:

Project Number:

Reported:

Duffield Associates, Inc.

5400 Limestone Rd

Wilmington, DE  19808

Harbeson Farm

Harbeson Farm

08/25/2021  15:21

ENVIROCORP LABORATORIES INC.

51 CLARK STREET, HARRINGTON, DE 19952

302-398-4313

www.envirocorplabs.com

ANALYTICAL SERVICES: NPDES, RCRA, GROUND WATER 

Analytical Results

Sample ID:  

ResultAnalyte Reporting 

Limit

Date 

Analyzed

MethodQualifierUnits Analyst

Lab ID:  

Matrix:  

242580

2108002-01

Received:  

Date 

Prepared

Ground Water

Sample Start:  08/12/21 09:06

08/12/21 13:46Grab

Matrix:  

Sample Type: 

Microbiology 

2#/100 mL SM9222-D 8/13/21  15:18 HJG38/12/21  16:20NDFecal Coliform

1#/100 mL Enterolert 8/13/21  15:47 HJG38/12/21  15:2331.1Enterococcus

2#/100 mL SM9222-B 8/13/21  15:12 HJG38/12/21  16:198Total Coliform

Inorganic 

1.50mg/L EPA 300.0 8/13/21  15:44 MEM8/13/21  15:4423.0Chloride

0.05mg/L SM4500-NH3-G 8/24/21  11:34 CK8/24/21   9:56NDAmmonia as N

0.10mg/L EPA 300.0 8/13/21  15:44 MEM8/13/21  15:44NDNitrite as N

0.60mg/L EPA 300.0 8/13/21  15:44 MEM8/13/21  15:448.38Nitrate as N

12.5mg/L SM2540-C 8/17/21  16:33 TAS8/13/21  11:42405Total Dissolved Solids

0.05mg/L SM4500-Norg-C 8/25/21  12:57 CK8/25/21  11:380.56Total Kjeldahl Nitrogen

0.0500mg/L [CALC] 8/25/21  12:57 CK8/25/21  11:388.93Total Nitrogen as N

0.05mg/L SM4500-P-F 8/25/21  13:01 CK8/25/21  11:390.18Total Phosphorus as P

Metals 

0.0100mg/L EPA 200.7 8/19/21  10:39 JMW8/19/21   8:0018.4Sodium

[TOC_1]Sample Results[TOC]
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Project:

Project Number:

Reported:

Duffield Associates, Inc.

5400 Limestone Rd

Wilmington, DE  19808

Harbeson Farm

Harbeson Farm

08/25/2021  15:21

ENVIROCORP LABORATORIES INC.

51 CLARK STREET, HARRINGTON, DE 19952

302-398-4313

www.envirocorplabs.com

ANALYTICAL SERVICES: NPDES, RCRA, GROUND WATER 

Analytical Results

Sample ID:  

ResultAnalyte Reporting 

Limit

Date 

Analyzed

MethodQualifierUnits Analyst

Lab ID:  

Matrix:  

242582

2108002-02

Received:  

Date 

Prepared

Ground Water

Sample Start:  08/12/21 10:08

08/12/21 13:46Grab

Matrix:  

Sample Type: 

Microbiology 

2#/100 mL SM9222-D 8/13/21  15:18 HJG38/12/21  16:20NDFecal Coliform

1#/100 mL Enterolert 8/13/21  15:47 HJG38/12/21  15:23>2419.6Enterococcus

2#/100 mL SM9222-B 8/13/21  15:12 HJG38/12/21  16:19NDTotal Coliform

Inorganic 

0.50mg/L EPA 300.0 8/13/21  16:05 MEM8/13/21  16:059.07Chloride

0.05mg/L SM4500-NH3-G 8/24/21  11:34 CK8/24/21   9:56NDAmmonia as N

0.10mg/L EPA 300.0 8/13/21  16:05 MEM8/13/21  16:05NDNitrite as N

0.20mg/L EPA 300.0 8/13/21  16:05 MEM8/13/21  16:054.08Nitrate as N

12.5mg/L SM2540-C 8/17/21  16:33 TAS8/13/21  11:42180Total Dissolved Solids

0.05mg/L SM4500-Norg-C 8/25/21  12:57 CK8/25/21  11:380.34Total Kjeldahl Nitrogen

0.0500mg/L [CALC] 8/25/21  12:57 CK8/25/21  11:384.42Total Nitrogen as N

0.05mg/L SM4500-P-F 8/25/21  13:01 CK8/25/21  11:390.19Total Phosphorus as P

Metals 

0.0100mg/L EPA 200.7 8/19/21  10:42 JMW8/19/21   8:003.37Sodium

Page 5 of 9
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Project:

Project Number:

Reported:

Duffield Associates, Inc.

5400 Limestone Rd

Wilmington, DE  19808

Harbeson Farm

Harbeson Farm

08/25/2021  15:21

ENVIROCORP LABORATORIES INC.

51 CLARK STREET, HARRINGTON, DE 19952

302-398-4313

www.envirocorplabs.com

ANALYTICAL SERVICES: NPDES, RCRA, GROUND WATER 

Analytical Results

Sample ID:  

ResultAnalyte Reporting 

Limit

Date 

Analyzed

MethodQualifierUnits Analyst

Lab ID:  

Matrix:  

242583

2108002-03

Received:  

Date 

Prepared

Ground Water

Sample Start:  08/12/21 09:30

08/12/21 13:46Grab

Matrix:  

Sample Type: 

Microbiology 

2#/100 mL SM9222-D 8/13/21  15:18 HJG38/12/21  16:20NDFecal Coliform

1#/100 mL Enterolert 8/13/21  15:47 HJG38/12/21  15:2338.3Enterococcus

2#/100 mL SM9222-B 8/13/21  15:12 HJG38/12/21  16:19150Total Coliform

Inorganic 

1.50mg/L EPA 300.0 8/13/21  16:27 MEM8/13/21  16:2772.8Chloride

0.05mg/L SM4500-NH3-G 8/24/21  11:34 CK8/24/21   9:56NDAmmonia as N

0.10mg/L EPA 300.0 8/13/21  16:27 MEM8/13/21  16:27NDNitrite as N

0.60mg/L EPA 300.0 8/13/21  16:27 MEM8/13/21  16:2713.4Nitrate as N

12.5mg/L SM2540-C 8/17/21  16:33 TAS8/13/21  11:42462Total Dissolved Solids

0.05mg/L SM4500-Norg-C 8/25/21  12:57 CK8/25/21  11:380.34Total Kjeldahl Nitrogen

0.0500mg/L [CALC] 8/25/21  12:57 CK8/25/21  11:3813.7Total Nitrogen as N

0.05mg/L SM4500-P-F 8/25/21  13:01 CK8/25/21  11:39NDTotal Phosphorus as P

Metals 

0.0100mg/L EPA 200.7 8/19/21  10:46 JMW8/19/21   8:007.25Sodium
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Project:

Project Number:

Reported:

Duffield Associates, Inc.

5400 Limestone Rd

Wilmington, DE  19808

Harbeson Farm

Harbeson Farm

08/25/2021  15:21

ENVIROCORP LABORATORIES INC.

51 CLARK STREET, HARRINGTON, DE 19952

302-398-4313

www.envirocorplabs.com

ANALYTICAL SERVICES: NPDES, RCRA, GROUND WATER 

Analytical Results

Sample ID:  

ResultAnalyte Reporting 

Limit

Date 

Analyzed

MethodQualifierUnits Analyst

Lab ID:  

Matrix:  

250844

2108002-04

Received:  

Date 

Prepared

Ground Water

Sample Start:  08/12/21 11:02

08/12/21 13:46Grab

Matrix:  

Sample Type: 

Microbiology 

2#/100 mL SM9222-D 8/13/21  15:18 HJG38/12/21  16:20NDFecal Coliform

1#/100 mL Enterolert 8/13/21  15:47 HJG38/12/21  15:231Enterococcus

2#/100 mL SM9222-B 8/13/21  15:12 HJG38/12/21  16:19152Total Coliform

Inorganic 

0.50mg/L EPA 300.0 8/13/21  16:48 MEM8/13/21  16:483.80Chloride

0.05mg/L SM4500-NH3-G 8/24/21  11:34 CK8/24/21   9:56NDAmmonia as N

0.10mg/L EPA 300.0 8/13/21  16:48 MEM8/13/21  16:48NDNitrite as N

0.20mg/L EPA 300.0 8/13/21  16:48 MEM8/13/21  16:481.78Nitrate as N

12.5mg/L SM2540-C 8/17/21  16:33 TAS8/13/21  11:42158Total Dissolved Solids

0.05mg/L SM4500-Norg-C 8/25/21  12:57 CK8/25/21  11:380.15Total Kjeldahl Nitrogen

0.0500mg/L [CALC] 8/25/21  12:57 CK8/25/21  11:381.93Total Nitrogen as N

0.05mg/L SM4500-P-F 8/25/21  13:01 CK8/25/21  11:39NDTotal Phosphorus as P

Metals 

0.0100mg/L EPA 200.7 8/19/21  10:49 JMW8/19/21   8:004.57Sodium
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Project:

Project Number:

Reported:

Duffield Associates, Inc.

5400 Limestone Rd

Wilmington, DE  19808

Harbeson Farm

Harbeson Farm

08/25/2021  15:21

ENVIROCORP LABORATORIES INC.

51 CLARK STREET, HARRINGTON, DE 19952

302-398-4313

www.envirocorplabs.com

ANALYTICAL SERVICES: NPDES, RCRA, GROUND WATER 

Notes and Definitions 
Item Definition

Z >2419.6

Dry-WT Sample results reported on a dry weight basis.

ND Analyte NOT DETECTED at or above the reporting limit.

Reporting Limit Lowest concentration value that meets project requirements for quantitative data with known precision and 

bias for a specific analyte in a specific matrix.

[TOC_1]Qualifiers and 

Definitions[TOC]
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ATTACHMENT 3 
 

SUMMARY TABLES 

AND 

GRAPHS OF LABORATORY DATA 



Harbeson Farm, Clean Delaware, LLC
Summary of Field Measurements and Laboratory Analysis of Groundwater Samples

Monitor Well 242580

Parameters May/June
2013

Sept
2013

Dec
2013

Feb
2014

March
2014

April
2014

May
2014

June
2014

July
2014

Groundwater Elevation (ft) 27.32 27.23 26.5 28.13 28 28.25 27.46 26.43 26.71
pH 6.7 6.2 7.16 6.13 6.01 6.44 6.51 5.97 6.02
Conductivity (umhos) 176 - 141.6 128.5 120 117.7 118 117.7 126.5
Temperature (Celsius) 13.4 20.5 15.2 10.8 10.3 10.8 13.5 15.6 16.5
Dissolved Oxygen (Mg/L) - - - 3.96 7.9 5.38 4.11 4.43 3.17
Total Dissolved Solids 88 - - 230 137 150 129 206 190
Nitrates (Mg/L) 7.7 13.5 9.69 15.9 14.5 14.4 14.2 12.6 16.3
Ammonia Nitrogen - - - <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Total Nitrogen - 15 - 15.9 14.5 14.4 14.2 12.6 16.3
Total Phosphorus - ND - 0.183 0.102 0.121 <0.05 <0.05 <0.05
Chlorides - - - 14.5 13.9 14.9 13.2 12.2 13.1
Sodium - - - 6.85 6.53 6.72 5.93 5.39 5.83
Fecal Coliform (col/100 ml) ND - - <1.8 - - <2 - -
Enterococcus (MPN/100 ml) - - - 2 - - <1 - -

Notes:
1. Mg/L = milligrams per liter.
2. col/100 ml = colonies per 100 
milliliters of water
3. MPN/100 ml = most probable 
per 100 milliliters of water.
4.  NR = No Reading taken
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Harbeson Farm, Clean Delaware, LLC
Summary of Field Measurements and Laboratory Analysis of Groundwater Samples

Monitor Well 242580

Parameters

Groundwater Elevation (ft)
pH
Conductivity (umhos)
Temperature (Celsius)
Dissolved Oxygen (Mg/L)
Total Dissolved Solids
Nitrates (Mg/L)
Ammonia Nitrogen
Total Nitrogen
Total Phosphorus
Chlorides
Sodium
Fecal Coliform (col/100 ml)
Enterococcus (MPN/100 ml)

Notes:
1. Mg/L = milligrams per liter.
2. col/100 ml = colonies per 100 
milliliters of water
3. MPN/100 ml = most probable 
per 100 milliliters of water.
4.  NR = No Reading taken

Aug
2014

Sept
2014

Dec
2014

March
2015

June
2015

Aug
2015

Nov
2015

Feb
2016

May
2016

26.18 25.37 26.36 28.31 26.49 25.24 24.97 26.98 27.07
6.95 6.86 7.08 7 6.91 6.96 6.05 6.22 5.99

140.9 133.4 148.1 113.5 128.3 160.1 242 151 340
18.1 18.2 14.8 10.4 14.4 17.1 17.27 11.69 12.63
3.96 3.77 3.97 3.9 4.75 3.76 4.64 6.06 2.95
308 348 127 108 150 160 124 158 342
14.1 16.6 15.3 8.53 6.17 17.2 20.4 8.96 6.45
<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
14.1 16.6 15.3 8.53 6.17 17.2 20.4 8.96 6.68

<0.05 <0.05 <0.05 <0.05 0.0788 0.0642 0.056 0.0851 0.0672
16.1 14.5 16.7 10.9 24 22.1 23.1 12.3 115
6.55 6.78 6.6 5.79 10.4 9.14 10.4 14.4 42.2
<1.8 - <1.8 <1.8 <1.8 <1.8 <1.8 - <1.8
<1 - <1 <1 1 1 <1 - <1
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Harbeson Farm, Clean Delaware, LLC
Summary of Field Measurements and Laboratory Analysis of Groundwater Samples

Monitor Well 242580

Parameters

Groundwater Elevation (ft)
pH
Conductivity (umhos)
Temperature (Celsius)
Dissolved Oxygen (Mg/L)
Total Dissolved Solids
Nitrates (Mg/L)
Ammonia Nitrogen
Total Nitrogen
Total Phosphorus
Chlorides
Sodium
Fecal Coliform (col/100 ml)
Enterococcus (MPN/100 ml)

Notes:
1. Mg/L = milligrams per liter.
2. col/100 ml = colonies per 100 
milliliters of water
3. MPN/100 ml = most probable 
per 100 milliliters of water.
4.  NR = No Reading taken

Aug
2016

Nov
2016

Feb
2017

May
2017

Aug
2017

Nov
2017

Feb
2018

May
2018

Aug
2018

25.25 28.76 26.85 27.07 26.07 25.81 26.48 26.93 25.69
6.7 5.92 6.67 5.72 7.05 6.45 - 7.04 6.36
227 58 121 188 173 145 242 111 113

16.41 19.1 11.71 14.1 20.6 15.99 12.93 21.4 19.2
5.93 - 8.79 - 4.21 3.57 - - -
148 125 105 191 191 76 322 108 134
9.21 1.49 2.48 3.11 5.75 6.7 3.47 4.63 6.63
<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.05 <0.05 <0.05
9.21 1.49 2.48 3.11 5.75 6.7 4.21 4.88 6.72

<0.05 0.142 0.0678 0.0996 <0.05 <0.05 <0.05 <0.05 <0.05
28.7 6.25 7.63 72.5 12.9 8.54 93.7 20.3 12.9
13.3 9.52 5.93 19.5 10.5 9.17 22.2 42.9 15
<1.8 <1.8 <1.8 <1.8 <1.8 <1.8 <2.0 <2.0 <2.0
<1 <1 1 8.3 <1 - <2.0 <1.0 <1.0
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Harbeson Farm, Clean Delaware, LLC
Summary of Field Measurements and Laboratory Analysis of Groundwater Samples

Monitor Well 242580

Parameters

Groundwater Elevation (ft)
pH
Conductivity (umhos)
Temperature (Celsius)
Dissolved Oxygen (Mg/L)
Total Dissolved Solids
Nitrates (Mg/L)
Ammonia Nitrogen
Total Nitrogen
Total Phosphorus
Chlorides
Sodium
Fecal Coliform (col/100 ml)
Enterococcus (MPN/100 ml)

Notes:
1. Mg/L = milligrams per liter.
2. col/100 ml = colonies per 100 
milliliters of water
3. MPN/100 ml = most probable 
per 100 milliliters of water.
4.  NR = No Reading taken

Nov
2018

Feb
2019

May
2019

Aug
2019

Nov
2019

Feb
2020

May
2020

Aug
2020

Nov
2020

28.99 28.75 26.75 24.56 23.66 25.36 26.36 25.48 28.91
5.68 6.33 5.96 5.31 6.25 6.26 7.8 7.04 7.66
129 134 158 88 144 142 137 157 90

14.97 15.34 17.54 19.92 15.13 9.43 18.14 25.83 13.05
4.24 6.95 8 3.38 2.96 2.17 2.12 7.11 5
104 124 116 156 106 114 124 126 155
3.87 4.21 2.97 7.8 6.36 6.09 3.68 5.04 3.26

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
4.06 4.39 3.18 8.26 6.36 6.27 3.77 5.15 3.44

<0.05 <0.05 <0.05 0.103 <0.05 <0.05 <0.05 <0.05 <0.05
12.7 14.1 22 15.3 12.7 13.5 10 11.3 8.42
25.9 12.6 13.9 6.46 5.89 15.2 6.23 6.01 14.5
<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
<1.0 <1.0 - <1 88.6 <1.0 <1.0 >2,419.6 9.6
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Harbeson Farm, Clean Delaware, LLC
Summary of Field Measurements and Laboratory Analysis of Groundwater Samples

Monitor Well 242580

Parameters

Groundwater Elevation (ft)
pH
Conductivity (umhos)
Temperature (Celsius)
Dissolved Oxygen (Mg/L)
Total Dissolved Solids
Nitrates (Mg/L)
Ammonia Nitrogen
Total Nitrogen
Total Phosphorus
Chlorides
Sodium
Fecal Coliform (col/100 ml)
Enterococcus (MPN/100 ml)

Notes:
1. Mg/L = milligrams per liter.
2. col/100 ml = colonies per 100 
milliliters of water
3. MPN/100 ml = most probable 
per 100 milliliters of water.
4.  NR = No Reading taken

Feb
2021

May
2021

Aug
2021

29.38 28.51 26.02
8.00 8.05 7.22
133 240 223

11.59 13.06 21.18
1.98 0.28 0.09
128 252 405
4.10 6.20 8.38

<0.05 <0.05 <0.05
4.26 6.42 8.93
0.08 <0.05 0.18
9.25 53.5 23
5.44 29.8 18.4
<2.0 <2.0 <2.0
<1.0 1.0 31.1
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Harbeson Farm, Clean Delaware, LLC
Summary of Field Measurements and Laboratory Analysis of Groundwater Samples

Monitor Well 242581

Parameters May/June
2013

Sept
2013

Dec
2013

Feb
2014

March
2014

April
2014

May
2014

June
2014

July
2014

Groundwater Elevation (ft) 26.92 27 26.34 28.22 27.99 28.22 27.35 26.2 26.48
pH 6.4 5.9 6.37 5.67 5.97 6.02 6 6.03 5.98
Conductivity (umhos) 699 - 379.5 183.8 189.7 346.5 320.6 331.6 280.2
Temperature (Celsius) 13.6 18.2 14.3 11.2 9.9 10.3 12.4 14.6 15.2
Dissolved Oxygen (Mg/L) - - - 5.88 7.32 2.67 2.21 2.06 5.15
Total Dissolved Solids 704 - - 483 362 396 386 176 429
Nitrates (Mg/L) 46.9 61.8 54.6 62.8 57.8 51.1 56.5 48 60
Ammonia Nitrogen - - - <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Total Nitrogen - 63 - 62.8 57.8 51.1 56.5 48 60
Total Phosphorus - 0.16 - 0.51 0.0824 0.595 0.524 0.557 0.692
Chlorides - - - 64 57.3 52.9 52.4 45.2 60.1
Sodium - - - 28.8 27.2 24.3 23.9 23.8 27.9
Fecal Coliform (col/100 ml) ND - - <1.8 - - <2 - -
Enterococcus (MPN/100 ml) - - - 90.5 - - 21 - -

Notes:
1. Mg/L = milligrams per liter.
2. col/100 ml = colonies per 100 
milliliters of water
3. MPN/100 ml = most probable 
per 100 milliliters of water.
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Harbeson Farm, Clean Delaware, LLC
Summary of Field Measurements and Laboratory Analysis of Groundwater Samples

Monitor Well 242581

Parameters

Groundwater Elevation (ft)
pH
Conductivity (umhos)
Temperature (Celsius)
Dissolved Oxygen (Mg/L)
Total Dissolved Solids
Nitrates (Mg/L)
Ammonia Nitrogen
Total Nitrogen
Total Phosphorus
Chlorides
Sodium
Fecal Coliform (col/100 ml)
Enterococcus (MPN/100 ml)

Notes:
1. Mg/L = milligrams per liter.
2. col/100 ml = colonies per 100 
milliliters of water
3. MPN/100 ml = most probable 
per 100 milliliters of water.

Aug
2014

Sept
2014

Nov
2014

Jan
2015

March
2015

May
2015

July
2015

Sept
2015

Nov
2015

25.98 25.13 24.83 26.14 28.27 26.92 24.94 24.08 24.45
6.13 6.74 6.8 6.85 6.88 6.9 6.91 6.93 5.85
254.6 319 379.7 305.6 383.1 295.7 304.5 350.7 448
16.1 16.6 16.3 13.2 10.3 11.3 14.6 16.4 16.45
5.52 4.9 3.87 1.82 5.47 2.09 4.19 3.97 2.39
430 493 388 480 340 328 280 398 298
42.9 49.2 56.5 41.4 56.4 39.8 41.7 55.2 46.6
<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
42.9 49.2 56.5 41.4 56.4 39.8 41.7 55.2 46.6
0.637 0.52 0.31 0.97 0.501 0.669 0.448 0.18 0.167
47.9 53.3 61.3 45.1 62.7 43.4 44.7 52.3 49.1
26.4 27.3 30.3 22.2 29.8 20.7 24.5 39.1 27.7
<1.8 - <1.8 - <1.8 - - <1.8 <1.8
24.9 - 10.8 - 2 - - >2419.6 4.1
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Harbeson Farm, Clean Delaware, LLC
Summary of Field Measurements and Laboratory Analysis of Groundwater Samples

Monitor Well 242581

Parameters

Groundwater Elevation (ft)
pH
Conductivity (umhos)
Temperature (Celsius)
Dissolved Oxygen (Mg/L)
Total Dissolved Solids
Nitrates (Mg/L)
Ammonia Nitrogen
Total Nitrogen
Total Phosphorus
Chlorides
Sodium
Fecal Coliform (col/100 ml)
Enterococcus (MPN/100 ml)

Notes:
1. Mg/L = milligrams per liter.
2. col/100 ml = colonies per 100 
milliliters of water
3. MPN/100 ml = most probable 
per 100 milliliters of water.

Jan
2016

March
2016

May
2016

July
2016

Sept
2016

Nov
2016

Jan
2017

March
2017

May
2017

25.31 26.8 26.83 24.74 24.07 27.74 26 25.6 26.72
6.37 6.15 5.89 5.86 5.75 5.21 7.21 7.14 5.22
442 349 397 461 486 255 465 474 291

13.36 12.11 12.11 16.14 16.8 18.2 13.71 10 13.4
2.84 2.06 2.14 4.51 7.8 - 7.14 7.98 -
333 335 260 293 360 336 273 247 351
49.6 32.4 33 37.1 45.9 41 22.1 32.6 35.1
<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
49.6 32.4 33 37.1 45.9 41 22.2 32.6 35.1
0.199 0.853 0.486 0.176 0.172 0.319 0.187 <0.05 0.23

47 34 36.9 37.8 46.1 43.4 34.5 35.3 43.4
28.5 23.1 22.2 21.3 90.9 26.5 22.7 22.1 23.8
<1.8 <1.8 <1.8 <1.8 2 4.5 46 <1.8 <1.8
13.2 44.1 12.1 66.3 66.3 145 72.7 16.6 42.8
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Harbeson Farm, Clean Delaware, LLC
Summary of Field Measurements and Laboratory Analysis of Groundwater Samples

Monitor Well 242581

Parameters

Groundwater Elevation (ft)
pH
Conductivity (umhos)
Temperature (Celsius)
Dissolved Oxygen (Mg/L)
Total Dissolved Solids
Nitrates (Mg/L)
Ammonia Nitrogen
Total Nitrogen
Total Phosphorus
Chlorides
Sodium
Fecal Coliform (col/100 ml)
Enterococcus (MPN/100 ml)

Notes:
1. Mg/L = milligrams per liter.
2. col/100 ml = colonies per 100 
milliliters of water
3. MPN/100 ml = most probable 
per 100 milliliters of water.

July
2017

Sept
2017

Nov
2017

Jan
2018

March
2018

May
2018

July
2018

Sept
2018

Nov
2018

25.09 24.94 25.41 24.6 26.23 26.37 24.21 24.32 28.33
7.01 6.34 5.99 6.49 6.4 6.65 6.19 5.54 4.98
499 522 508 529 321 245 269 296 447

19.01 19.44 14.11 13.19 13.5 22.3 21.7 22.1 13.84
8 - 5.11 4.46 - - - - 3.32

293 380 343 382 258 274 260 431 354
32.3 43.1 43.1 29.2 23.6 21 19 28.6 29.8
<0.2 <0.2 <0.2 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
32.3 43.1 43.1 29.6 24 21.3 19.4 28.9 30.2
0.199 0.199 0.254 <0.05 <0.05 <0.05 0.06 <0.05 0.07

43 45.6 43.9 50.9 42.5 41.7 36.9 49.4 47.8
24.3 26.9 24.7 36.7 34.6 36.3 19.1 40.2 47.6
<1.8 <1.8 <1.8 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

- 22.1 - - <2.0 1 - <1.0 1
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Harbeson Farm, Clean Delaware, LLC
Summary of Field Measurements and Laboratory Analysis of Groundwater Samples

Monitor Well 242581

Parameters

Groundwater Elevation (ft)
pH
Conductivity (umhos)
Temperature (Celsius)
Dissolved Oxygen (Mg/L)
Total Dissolved Solids
Nitrates (Mg/L)
Ammonia Nitrogen
Total Nitrogen
Total Phosphorus
Chlorides
Sodium
Fecal Coliform (col/100 ml)
Enterococcus (MPN/100 ml)

Notes:
1. Mg/L = milligrams per liter.
2. col/100 ml = colonies per 100 
milliliters of water
3. MPN/100 ml = most probable 
per 100 milliliters of water.

Jan
2019

March
2019

May
2019

Sept
2019

Nov
2019

Jan
2020

March
2020

May
2020

July
2020

28.12 28.37 27.33 23.88 23.23 23.74 25.54 25.78 23.77
5.98 6.43 5.39 5.1 6.53 6.75 7.16 7.26 7.67
545 408 438 471 470 440 373 188 417
9.85 9.71 13.6 17.18 15.66 11.77 16.74 20.63 19.27
5.68 8.76 8.41 6.65 1.33 10.69 4.42 1.61 8.84
288 266 386 402 336 320 266 268 314
20.7 22.7 25.4 27.9 27.2 24.2 19 17.8 20.3

<0.05 0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
21.1 23.9 25.7 28.4 27.2 24.8 19.4 18.1 20.8

<0.05 0.1 0.27 0.067 <0.05 0.087 <0.05 0.1 0.2
42.8 45.3 49.5 53.4 49.3 48.2 43.8 38.4 63.1
24.8 25.9 27.7 27.6 23.6 30.9 22.2 16.7 20
<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

2 44.1 - 1 140 2 1 1 5.2
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Harbeson Farm, Clean Delaware, LLC
Summary of Field Measurements and Laboratory Analysis of Groundwater Samples

Monitor Well 242581

Parameters

Groundwater Elevation (ft)
pH
Conductivity (umhos)
Temperature (Celsius)
Dissolved Oxygen (Mg/L)
Total Dissolved Solids
Nitrates (Mg/L)
Ammonia Nitrogen
Total Nitrogen
Total Phosphorus
Chlorides
Sodium
Fecal Coliform (col/100 ml)
Enterococcus (MPN/100 ml)

Notes:
1. Mg/L = milligrams per liter.
2. col/100 ml = colonies per 100 
milliliters of water
3. MPN/100 ml = most probable 
per 100 milliliters of water.

Sept
2020

Nov
2020

Jan
2021

March
2021

May
2021

25.48 28.33 28.64 29.13 27.9
6.11 6.14 5.75 8.4 7.3
371 453 393 436 353

18.07 12.55 11.44 10.89 13.47
0.88 2.42 1.24 3.36 0.45
300 360 290 338 270
18.9 25.2 18.2 20 15.5

<0.05 <0.05 <0.05 <0.05 <0.05
19.2 25.6 18.5 20.5 15.9
0.07 0.05 0.08 <0.05 0.11
47.7 46.4 40.7 46.4 36.8
24.9 27.3 22.9 23.9 24.6
18 <2.0 <2.0 <2.0 <2.0

70.8 24.1 1 10.8 4.1
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Harbeson Farm, Clean Delaware, LLC
Summary of Field Measurements and Laboratory Analysis of Groundwater Samples

Monitor Well 242582

Parameters May/June
2013

Sept
2013

Dec
2013

Feb
2014

March
2014

April
2014

May
2014

June
2014

July
2014

Groundwater Elevation (ft) 28.28 28.46 27.84 30.06 29.84 30.19 29.04 27.66 28.85
pH 6.7 5.2 6.99 4.58 6.03 6.1 6.04 6.11 5.97
Conductivity (umhos) 900 - 340.8 332.7 195.2 227.9 234.1 248.8 244.8
Temperature (C) 13.9 20.4 14.9 11.3 9.1 9.3 11.5 13.5 14.5
Dissolved Oxygen (Mg/L) - - - 3.05 4.76 5.19 5.46 5.07 4.8
Total Dissolved Solids 770 - - 332 240 282 280 438 325
Nitrates (Mg/L) 101 57.2 72.3 71.4 58.1 52.6 53.3 53.8 52.1
Ammonia Nitrogen - - - <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Total Nitrogen - 58 - 71.4 58.1 52.6 53.3 53.8 52.1
Total Phosphorus - ND - 0.579 0.426 0.269 0.276 0.29 0.447
Chlorides - - - 13.9 13.1 11.8 11.8 12.1 11.7
Sodium - - - 8.98 9.09 7.86 7.79 8.49 8.8
Fecal Coliform (col/100 ml) ND - - <1.8 - - <2 - -
Enterococcus (MPN/100 ml) - - - 1 - - 5 - -

Notes:
1. Mg/L = milligrams per liter.
2. col/100 ml = colonies per 100 
milliliters of water
3. MPN/100 ml = most probable 
per 100 milliliters of water.
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Harbeson Farm, Clean Delaware, LLC
Summary of Field Measurements and Laboratory Analysis of Groundwater Samples

Monitor Well 242582

Parameters

Groundwater Elevation (ft)
pH
Conductivity (umhos)
Temperature (C)
Dissolved Oxygen (Mg/L)
Total Dissolved Solids
Nitrates (Mg/L)
Ammonia Nitrogen
Total Nitrogen
Total Phosphorus
Chlorides
Sodium
Fecal Coliform (col/100 ml)
Enterococcus (MPN/100 ml)

Notes:
1. Mg/L = milligrams per liter.
2. col/100 ml = colonies per 100 
milliliters of water
3. MPN/100 ml = most probable 
per 100 milliliters of water.

Aug
2014

Sept
2014

Dec
2014

March
2015

June
2015

Aug
2015

Nov
2015

Feb
2016

May
2016

27.47 26.41 27.84 30.82 27.44 25.88 25.62 28.92 28.75
5.96 6.05 6.31 6.95 6.97 6.97 5.81 5.7 5.76
213.1 254.8 255.1 207.3 178.2 156.3 305 238 179
16.3 16.5 14 9.1 12.7 15.2 16.27 11.36 11.32
4.65 4.02 1.13 4.88 3.91 3.83 2.55 1.07 0.95
424 403 265 157 195 290 185 217 155
42 52.4 52.4 35.8 30.9 39.3 35.4 19.3 18.2

<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
42 52.6 52.4 35.8 30.9 39.3 35.4 19.3 18.5

0.563 0.717 0.215 0.44 0.83 1.31 0.738 0.64 0.289
37 11.7 12.3 8.83 8.08 10.2 9.75 8.23 6.95

9.24 9.24 9.35 6.81 7.1 7.86 8.44 6.79 5.91
<1.8 - <1.8 <1.8 <1.8 <1.8 <1.8 - -
9.8 - 4.1 3.1 16 60.5 1 - -
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Harbeson Farm, Clean Delaware, LLC
Summary of Field Measurements and Laboratory Analysis of Groundwater Samples

Monitor Well 242582

Parameters

Groundwater Elevation (ft)
pH
Conductivity (umhos)
Temperature (C)
Dissolved Oxygen (Mg/L)
Total Dissolved Solids
Nitrates (Mg/L)
Ammonia Nitrogen
Total Nitrogen
Total Phosphorus
Chlorides
Sodium
Fecal Coliform (col/100 ml)
Enterococcus (MPN/100 ml)

Notes:
1. Mg/L = milligrams per liter.
2. col/100 ml = colonies per 100 
milliliters of water
3. MPN/100 ml = most probable 
per 100 milliliters of water.

Aug
2016

Nov
2016

Feb
2017

May
2017

Aug
2017

Nov
2017

Feb
2018

May
2018

Aug
2018

25.57 29.72 27.81 29.01 26.72 26.77 28.6 27.84 25.96
6.62 4.87 7.55 7.55 6.26 6.16 - 6.37 5.65
236 129 232 232 186 224 541 150 141

15.29 17.1 11.33 11.33 18.25 14.98 12.58 22.1 19.8
2.19 - 7.06 7.06 3.12 4.31 - - -
335 122 133 96 122 136 130 130 140
22.3 8.81 7.76 7.61 7.53 9.1 8.33 8.55 8.24
<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.05 <0.05 <0.05
22.3 8.81 7.76 7.61 7.53 9.1 8.67 8.94 8.46
1.26 0.237 0.469 0.291 0.431 0.464 0.05 <0.05 <0.05
6.67 4.4 4.26 <10 5.19 6.01 6.92 9.23 7
6.13 4.96 4.29 3.6 3.84 4.59 4.2 6.7 7
<1.8 <1.8 <1.8 <1.8 <1.8 <1.8 <2.0 <2.0 <2.0
17.5 3.1 1 <1 816.4 5.1 <2.0 1 4.1
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Harbeson Farm, Clean Delaware, LLC
Summary of Field Measurements and Laboratory Analysis of Groundwater Samples

Monitor Well 242582

Parameters

Groundwater Elevation (ft)
pH
Conductivity (umhos)
Temperature (C)
Dissolved Oxygen (Mg/L)
Total Dissolved Solids
Nitrates (Mg/L)
Ammonia Nitrogen
Total Nitrogen
Total Phosphorus
Chlorides
Sodium
Fecal Coliform (col/100 ml)
Enterococcus (MPN/100 ml)

Notes:
1. Mg/L = milligrams per liter.
2. col/100 ml = colonies per 100 
milliliters of water
3. MPN/100 ml = most probable 
per 100 milliliters of water.

Nov
2018

Feb
2019

May
2019

August
2019

Nov
2019

Feb
2020

May
2020

August
2020

Nov
2020

31.07 30.16 28.9 25.27 24.21 26.4 27.37 27.2 31.62
4.83 6.13 6.67 5.38 6.26 5.97 7.18 6.81 6.22
146 117 110 121 134 141 139 127 139

13.94 12.94 16.56 19.52 14.78 8.44 16.83 20.36 14.12
4.89 6.86 9.84 2.67 2.39 1.62 2.14 5.63 2.45
96 94 92 96 96 100 106 90 158

5.28 3.28 2.88 3.62 5.01 5.8 4.74 5.26 6.31
<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
5.53 3.43 3.03 3.9 5.01 6 4.89 5.46 6.45
0.07 <0.05 0.08 <0.05 0.155 <0.05 <0.05 <0.05 <0.05
7.39 7.25 6.56 5.07 6.77 7.3 4.9 8.14 11.6
6.2 4.5 3.3 3.44 3.44 4.65 2.25 1.06 4.97

<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
1 <1.0 NS 1011.1 <2.0 <1.0 4.1 38.5 14.6
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Harbeson Farm, Clean Delaware, LLC
Summary of Field Measurements and Laboratory Analysis of Groundwater Samples

Monitor Well 242582

Parameters

Groundwater Elevation (ft)
pH
Conductivity (umhos)
Temperature (C)
Dissolved Oxygen (Mg/L)
Total Dissolved Solids
Nitrates (Mg/L)
Ammonia Nitrogen
Total Nitrogen
Total Phosphorus
Chlorides
Sodium
Fecal Coliform (col/100 ml)
Enterococcus (MPN/100 ml)

Notes:
1. Mg/L = milligrams per liter.
2. col/100 ml = colonies per 100 
milliliters of water
3. MPN/100 ml = most probable 
per 100 milliliters of water.

Feb
2021

May
2021

August
2021

31.27 29.70 27.57
8.15 8.1 6.97
113 105 102
9.1 11.27 19.49
0.65 0.30 0.60
118 120 180
3.9 2.73 4.08

<0.05 <0.05 <0.05
4.04 2.91 4.42

<0.05 0.06 0.19
11.4 8.72 9.07
3.1 2.91 3.37

<2.0 <2.0 <2.0
<1.0 1.0 >2,419.6

Page 16 of 25



Harbeson Farm, Clean Delaware, LLC
Summary of Field Measurements and Laboratory Analysis of Groundwater Samples

Monitor Well 242583

Parameters
May/  
June
2013

Sept
2013

Dec
2013

Feb
2014

March
2014

April
2014

May
2014

June
2014

July
2014

Groundwater Elevation (ft) 27.71 27.59 27.15 28.75 28.81 29.12 28.47 27.39 27.69
pH 5.1 5.6 6.15 5.71 6.02 6.01 6.91 6.24 6.55
Conductivity (umhos) 350 - 109.2 101.9 101.5 98.2 98.5 104.3 109.9
Temperature (Celsius) 15.8 18.7 14.8 12.3 10 10.4 12 14.3 15.4
Dissolved Oxygen - - - 3.73 4.43 4.34 4.5 4.02 3.28
Total Dissolved Solids 268 - - 123 91 <100 130 438 159
Nitrates 28.7 13.2 7.76 8.49 9.1 8.97 9.31 14.4 15.9
Ammonia Nitrogen - - - <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Total Nitrogen - 14 - 8.49 9.1 8.97 9.31 14.4 15.9
Total Phosphorus - ND - <0.05 <0.05 0.0536 0.058 0.0557 <0.05
Chlorides - - - 15.8 14 13.1 13.6 14.3 13.6
Sodium - - - 5.44 5.05 5.06 5.23 5.47 5.25
Fecal Coliform (col/100 ml) ND - - <1.8 - - <2 - -
Enterococcus (MPN/100 ml) - - - 7.2 - - <1 - -

Notes:
1. Mg/L = milligrams per liter.
2. col/100 ml = colonies per 100 
milliliters of water
3. MPN/100 ml = most probable 
per 100 milliliters of water.
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Harbeson Farm, Clean Delaware, LLC
Summary of Field Measurements and Laboratory Analysis of Groundwater Samples

Monitor Well 242583

Parameters

Groundwater Elevation (ft)
pH
Conductivity (umhos)
Temperature (Celsius)
Dissolved Oxygen
Total Dissolved Solids
Nitrates
Ammonia Nitrogen
Total Nitrogen
Total Phosphorus
Chlorides
Sodium
Fecal Coliform (col/100 ml)
Enterococcus (MPN/100 ml)

Notes:
1. Mg/L = milligrams per liter.
2. col/100 ml = colonies per 100 
milliliters of water
3. MPN/100 ml = most probable 
per 100 milliliters of water.

Aug
2014

Sept
2014

Dec
2014

March
2015

June
2015

Aug
2015

Nov
2015

Feb
2016

May
2016

27.04 26.25 27.18 28.99 27.4 26.09 25.43 27.6 27.58
6.92 6.97 7.02 6.98 6.92 6.94 5.72 6.88 5.92

122.5 127.1 128.6 112.6 108.6 112.3 169 129 119
16.1 16.3 14.6 10.4 14.5 15.5 16.56 11.34 12.19
3.59 3.39 3.78 4.32 3.56 3.34 3.58 2.09 1.02
155 287 121 97 154 204 190 120 150
14.9 20.4 18.3 15.9 18.6 18.7 18.5 11.2 12
<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
14.9 20.4 18.3 15.9 18.6 18.7 18.5 11.2 12

<0.05 0.0539 <0.05 <0.05 0.112 0.107 <0.05 <0.05 0.0622
15.9 14.3 14.7 13.1 12.9 11.3 11.2 11.3 9.85
6.26 6.14 5.24 5.04 6.33 5.54 5.42 5.12 5.01
<1.8 - <1.8 <1.8 <1.8 <1.8 <1.8 - -

1 - 1 <1 2 >2,419.6 <1 - -
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Harbeson Farm, Clean Delaware, LLC
Summary of Field Measurements and Laboratory Analysis of Groundwater Samples

Monitor Well 242583

Parameters

Groundwater Elevation (ft)
pH
Conductivity (umhos)
Temperature (Celsius)
Dissolved Oxygen
Total Dissolved Solids
Nitrates
Ammonia Nitrogen
Total Nitrogen
Total Phosphorus
Chlorides
Sodium
Fecal Coliform (col/100 ml)
Enterococcus (MPN/100 ml)

Notes:
1. Mg/L = milligrams per liter.
2. col/100 ml = colonies per 100 
milliliters of water
3. MPN/100 ml = most probable 
per 100 milliliters of water.

Aug
2016

Nov
2016

Feb
2017

May
2017

Aug
2017

Nov
2017

Feb
2018

May
2018

Aug
2018

25.52 28.63 27.02 27.45 26.23 26.2 26.54 27.05 25.78
6.83 5.18 6.71 5.41 6.73 6.34 - 6.53 5.96
140 116 249 139 186 151 169 109 135

15.94 18.5 12.24 13.2 19.09 16.38 13.74 20.5 20.1
3.61 - 7.09 - 4.22 4.05 - - -
170 154 182 151 154 48 120 122 194
14.1 19.1 25.8 18.2 16.1 14.5 10.5 10.8 14.7
<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.05 <0.05 <0.05
14.1 19.1 25.8 18.2 16.1 14.5 10.7 11.4 <14.8

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
7.76 8.15 9.34 13.5 6.62 5.16 6.2 10.9 9.49
4.93 5.71 6.07 5.4 4.97 4.4 4.4 7.3 6.2
<1.8 <1.8 <1.8 <1.8 110 <1.8 <2.0 <2.0 <2.0
<1 1 1 1 8.4 26.3 <2.0 1 <1.0
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Harbeson Farm, Clean Delaware, LLC
Summary of Field Measurements and Laboratory Analysis of Groundwater Samples

Monitor Well 242583

Parameters

Groundwater Elevation (ft)
pH
Conductivity (umhos)
Temperature (Celsius)
Dissolved Oxygen
Total Dissolved Solids
Nitrates
Ammonia Nitrogen
Total Nitrogen
Total Phosphorus
Chlorides
Sodium
Fecal Coliform (col/100 ml)
Enterococcus (MPN/100 ml)

Notes:
1. Mg/L = milligrams per liter.
2. col/100 ml = colonies per 100 
milliliters of water
3. MPN/100 ml = most probable 
per 100 milliliters of water.

Nov
2018

Feb
2019

May
2019

Aug
2019

Nov
2019

Feb
2020

May
2020

Aug
2020

Nov
2020

Feb
2021

28.91 28.68 28.13 24.43 23.74 25.42 26.58 26.93 29.18 29.55
4.79 5.77 5.83 5.86 6.17 6.49 7.77 7.41 7.00 7.29
206 197 244 257 249 220 195 194 222 255
14 14.48 14.72 20.02 16.08 9.72 17.88 20.24 14.48 10.17

5.54 6.97 9.62 2.67 1.67 1.93 1.97 5.78 2.6 1.07
164 184 276 264 194 190 192 190 220 280
18.7 17.4 21.6 21.5 19.8 16.6 15.1 16.4 16.8 17.7

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
<18.8 17.6 <21.7 21.6 19.8 16.8 15.2 16.4 16.9 17.9
<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
12.8 13.3 25.9 23.6 23.1 23.3 16.5 15.8 22.6 29.6
7.5 6.9 6.1 4.81 4.87 9.28 1.67 1.5 5.42 4.35

<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 18 <2.0 <2.0
<1.0 <1.0 NS <2 <1.0 <1.0 <1.0 <1 <1 2
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Harbeson Farm, Clean Delaware, LLC
Summary of Field Measurements and Laboratory Analysis of Groundwater Samples

Monitor Well 242583

Parameters

Groundwater Elevation (ft)
pH
Conductivity (umhos)
Temperature (Celsius)
Dissolved Oxygen
Total Dissolved Solids
Nitrates
Ammonia Nitrogen
Total Nitrogen
Total Phosphorus
Chlorides
Sodium
Fecal Coliform (col/100 ml)
Enterococcus (MPN/100 ml)

Notes:
1. Mg/L = milligrams per liter.
2. col/100 ml = colonies per 100 
milliliters of water
3. MPN/100 ml = most probable 
per 100 milliliters of water.

May
2021

Aug
2021

29.50 26.35
8.21 7.13
339 340

12.92 19.27
0.33 0.80
370 462
18.2 13.4

<0.05 <0.05
18.4 13.7

<0.05 <0.05
50.2 72.8
6.20 7.25
<2.0 <2.0
<1.0 38.3
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Harbeson Farm, Clean Delaware, LLC
Summary of Field Measurements and Laboratory Analysis of Groundwater Samples

Monitor Well 250844

Parameters June
2015

July
2015

Aug
2015

Sept
2015

Nov
2015

Jan
2016

March
2016

May
2016

July
2016

Sept
2016

Groundwater Elevation (ft) 21.98 24.18 23.69 23.29 23.68 24.54 25.88 25.86 23.96 23.16
pH 6.88 6.91 6.89 6.85 5.66 5.84 5.38 5.81 5.66 5.93
Conductivity (umhos) 185.4 181.1 138.5 177.1 241 249 259 228 267 259
Temperature (Celsius) 14.2 14.2 14.6 16.4 13.94 13.14 14.08 13.93 15.69 15.14
Dissolved Oxygen 4.01 3.65 3.96 3.25 2.76 1.96 1.71 2.67 4.52 9.35
Total Dissolved Solids 202 188 213 173 210 190 207 212 206 229
Nitrates 30.3 27.2 29.5 28.6 33 30.9 32.3 23.3 28.7 32.6
Ammonia Nitrogen 0.255 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Total Nitrogen 30.3 27.2 29.5 28.6 33 30.9 32.3 23.3 28.7 32.6
Total Phosphorus <0.05 0.0751 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Chlorides 13.7 13.2 13.3 12.6 13.6 12.8 12 11.6 10.3 12.7
Sodium 6.82 6.02 6.15 6.16 6.06 6.94 5.9 5.78 4.99 5.92
Fecal Coliform (col/100 ml) <1.8 - <1.8 <1.8 <1.8 <1.8 <1.8 <1.8 <1.8 <1.8
Enterococcus  (MPN/100 ml) <1 - <1 <1 <1 <1 <1 <1 <1 <1

Notes:
1. Mg/L = milligrams per liter.
2. col/100 ml = colonies per 100 
milliliters of water
3. MPN/100 ml = most probable 
per 100 milliliters of water.
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Harbeson Farm, Clean Delaware, LLC
Summary of Field Measurements and Laboratory Analysis of Groundwater Samples

Monitor Well 250844

Parameters

Groundwater Elevation (ft)
pH
Conductivity (umhos)
Temperature (Celsius)
Dissolved Oxygen
Total Dissolved Solids
Nitrates
Ammonia Nitrogen
Total Nitrogen
Total Phosphorus
Chlorides
Sodium
Fecal Coliform (col/100 ml)
Enterococcus  (MPN/100 ml)

Notes:
1. Mg/L = milligrams per liter.
2. col/100 ml = colonies per 100 
milliliters of water
3. MPN/100 ml = most probable 
per 100 milliliters of water.

Nov
2016

Jan
2017

March
2017

May
2017

July
2017

Sept
2017

Nov
2017

Feb
2018

May
2018

Aug
2018

26.54 25.29 24.79 25.94 24.31 25.16 24.59 25.36 25.52 23.87
5.07 7.68 6.02 5.26 6.73 6.14 6.89 - 6.13 5.38
115 223 210 148 178 218 159 170 135 122
16.1 14.05 10.96 16.3 18.98 19.11 13.63 15.75 22.6 18.2

- 6.85 7.98 - 11.01 - 5.52 - - -
106 111 111 129 96 98 92 104 110 146
7.74 7.99 9.99 12.3 5.07 5.78 3.08 2.26 2.03 3.69
<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.05 <0.05 <0.05
7.74 7.99 9.99 12.3 5.07 5.78 3.08 2.37 2.28 <3.74

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
5.91 3.38 6.97 13.4 5.96 5.76 5.1 5.13 7.9 7.89
3.88 4.2 4.14 4.03 3.55 3.31 3.3 3.6 5.3 4.1
<1.8 <1.8 <1.8 <1.8 <1.8 <1.8 <1.8 <2.0 <2.0 <2.0
<1 7.5 <1 <1 3.1 1 <1 <2.0 <1.0 <1.0
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Harbeson Farm, Clean Delaware, LLC
Summary of Field Measurements and Laboratory Analysis of Groundwater Samples

Monitor Well 250844

Parameters

Groundwater Elevation (ft)
pH
Conductivity (umhos)
Temperature (Celsius)
Dissolved Oxygen
Total Dissolved Solids
Nitrates
Ammonia Nitrogen
Total Nitrogen
Total Phosphorus
Chlorides
Sodium
Fecal Coliform (col/100 ml)
Enterococcus  (MPN/100 ml)

Notes:
1. Mg/L = milligrams per liter.
2. col/100 ml = colonies per 100 
milliliters of water
3. MPN/100 ml = most probable 
per 100 milliliters of water.

Nov
2018

Feb
2019

May
2019

Aug
2019

Nov
2019

Feb
2020

May
2020

Aug
2020

Nov
2020

Feb
2021

27.53 27.15 26.29 23.49 22.62 24.19 24.99 23.3 27.68 27.69
5.02 5.72 5.77 5.82 6.69 6.96 7.22 6.65 6.79 7.62
252 219 146 174 154 146 150 144 137 67
12.9 17.04 14.99 17.12 15.51 13.28 17.58 17.63 15.12 8.09
3.62 5.03 8.22 2.98 1.43 1.42 2.09 4.91 2.16 0.4
192 196 120 116 138 106 116 110 110 102
14.7 13.3 5.49 6.11 6.33 4.86 4.56 3.55 2.82 3.61

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
<14.8 13.5 5.6 6.11 6.33 5.00 4.56 3.63 2.82 3.61
<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.06 <0.05
17.7 18.3 11.3 9.28 10.9 9.08 7.39 7.01 6.17 6.31
13.2 5.7 3.5 2.71 2.02 3.56 5.37 2.26 2.64 2.59
<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
<1.0 <1.0 NS <1 <1 <1.0 <1.0 <1 <1 <1.0
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Harbeson Farm, Clean Delaware, LLC
Summary of Field Measurements and Laboratory Analysis of Groundwater Samples

Monitor Well 250844

Parameters

Groundwater Elevation (ft)
pH
Conductivity (umhos)
Temperature (Celsius)
Dissolved Oxygen
Total Dissolved Solids
Nitrates
Ammonia Nitrogen
Total Nitrogen
Total Phosphorus
Chlorides
Sodium
Fecal Coliform (col/100 ml)
Enterococcus  (MPN/100 ml)

Notes:
1. Mg/L = milligrams per liter.
2. col/100 ml = colonies per 100 
milliliters of water
3. MPN/100 ml = most probable 
per 100 milliliters of water.

May
2021

Aug
2021

26.92 24.10
7.34 7.3
117 92

16.73 20.69
0.35 13.17
122 158
1.74 1.78

<0.05 <0.05
1.82 1.93

<0.05 <0.05
5.01 3.8
4.72 4.57
<2.0 <2.0
<1.0 152
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WELL ID

CASING EL.

STANDPIPE HT.

HIGHEST 

RECORDED  

GROUNDWATER 

ELEVATION PER 

YEAR

DEPTH TO 

GROUNDWATER 

BELOW GROUND 

SURFACE (FT)

HIGHEST 

RECORDED  

GROUNDWATER 

ELEVATION PER 

YEAR

DEPTH TO 

GROUNDWATER 

BELOW GROUND 

SURFACE (FT)

HIGHEST 

RECORDED  

GROUNDWATER 

ELEVATION PER 

YEAR

DEPTH TO 

GROUNDWATER 

BELOW GROUND 

SURFACE (FT)

HIGHEST 

RECORDED  

GROUNDWATER 

ELEVATION PER 

YEAR

DEPTH TO 

GROUNDWATER 

BELOW GROUND 

SURFACE (FT)

HIGHEST 

RECORDED  

GROUNDWATER 

ELEVATION PER 

YEAR

DEPTH TO 

GROUNDWATER 

BELOW GROUND 

SURFACE (FT)

HIGHEST 

RECORDED  

GROUNDWATER 

ELEVATION PER 

YEAR

DEPTH TO 

GROUNDWATER 

BELOW GROUND 

SURFACE (FT)

HIGHEST 

RECORDED  

GROUNDWATER 

ELEVATION PER 

YEAR

DEPTH TO 

GROUNDWATER 

BELOW GROUND 

SURFACE (FT)

HIGHEST 

RECORDED  

GROUNDWATER 

ELEVATION PER 

YEAR

DEPTH TO 

GROUNDWATER 

BELOW GROUND 

SURFACE (FT)

HIGHEST 

RECORDED  

GROUNDWATER 

ELEVATION PER 

YEAR

DEPTH TO 

GROUNDWATER 

BELOW GROUND 

SURFACE (FT)

HIGHEST 

RECORDED  

GROUNDWATER 

ELEVATION PER 

YEAR

DEPTH TO 

GROUNDWATER 

BELOW GROUND 

SURFACE (FT)

HIGHEST 

RECORDED  

GROUNDWATER 

ELEVATION PER 

YEAR

DEPTH TO 

GROUNDWATER 

BELOW GROUND 

SURFACE (FT)

2013 22.54 9.03 17.87 13.2 19.48 14.03 17.39 8.86 16.78 9.9 19.95 13.81 17.8 11.4 15.23 16.82 14.83 16.83 21.33 10.56 19.42 11.19

2014 22.44 9.13 18.5 12.57 20.18 13.33 18.03 8.22 17.82 8.86 21.48 12.28 19.44 9.76 16.47 15.58 15.7 15.96 22.56 9.33 20.54 10.07

2015 22.15 9.42 18.57 12.5 19.78 13.73 18.07 8.18 17.18 9.5 20.55 13.21 18.66 10.54 15.52 16.53 14.7 16.96 23.2 8.69 19.97 10.64

2016 22.79 8.78 18.68 12.39 20.15 13.36 18.62 7.63 17.79 8.89 21.44 12.32 19.46 9.74 16.45 15.6 15.71 15.95 22.66 9.23 20.59 10.02

2017 21.58 9.99 17.99 13.08 19.13 14.38 17.23 9.02 16.46 10.22 19.88 13.88 17.78 11.42 14.88 17.17 14.1 17.56 21.59 10.3 19.27 11.34

2018 22.84 8.73 19.05 12.02 21.1 12.41 18.78 7.47 18.41 8.27 21.58 12.18 19.71 9.49 16.82 15.23 15.92 15.74 23.06 8.83 20.98 9.63

2019 22.8 8.77 18.78 12.29 20.55 12.96 18.35 7.9 19.54 7.14 22.42 11.34 20.46 8.74 17.49 14.56 16.8 14.86 23.26 8.63 21.28 9.33

2020 22.34 9.23 18.7 12.37 20.05 13.46 18.02 8.23 17.48 9.2 20.71 13.05 18.72 10.48 15.8 16.25 14.88 16.78 22.39 9.5 20.21 10.4

2021 23.19 8.38 18.97 12.1 20.58 12.93 18.42 7.83 18.63 8.05 22.45 11.31 20.57 8.63 19.8 12.25 16.83 14.83 23.64 8.25 21.39 9.22

AVG 22.52 9.05 18.57 12.50 20.11 13.40 18.10 8.15 17.79 8.89 21.16 12.60 19.18 10.02 16.50 15.55 15.50 16.16 22.63 9.26 20.41 10.20

MILTON FARM - AVERAGE SEASONAL HIGH WATER TABLE

242956

33.36

2.75

242954

34.33

2.67

242955

34.64

2.75

242952

31.87

2.67

242953

34.8

2.75

242950

29.68

3

242951

36.76

3

242594

36.18

2.67

242949

28.92

2.67

242592

2.67

242593

3

34.24 34.07



WELL ID

CASING EL.

STANDPIPE HT.

HIGHEST 

RECORDED  

GROUNDWATER 

ELEVATION PER 

YEAR

DEPTH TO 

GROUNDWATER 

BELOW GROUND 

SURFACE (FT)

HIGHEST 

RECORDED  

GROUNDWATER 

ELEVATION PER 

YEAR

DEPTH TO 

GROUNDWATER 

BELOW GROUND 

SURFACE (FT)

HIGHEST 

RECORDED  

GROUNDWATER 

ELEVATION PER 

YEAR

DEPTH TO 

GROUNDWATER 

BELOW GROUND 

SURFACE (FT)

HIGHEST 

RECORDED  

GROUNDWATER 

ELEVATION PER 

YEAR

DEPTH TO 

GROUNDWATER 

BELOW GROUND 

SURFACE (FT)

HIGHEST 

RECORDED  

GROUNDWATER 

ELEVATION PER 

YEAR

DEPTH TO 

GROUNDWATER 

BELOW GROUND 

SURFACE (FT)

2013 27.32 7.64 27 9.06 28.46 7.41 27.71 8.1 N/A N/A

2014 28.25 6.71 28.22 7.84 30.19 5.68 29.12 6.69 N/A N/A

2015 28.31 6.65 28.27 7.79 30.82 5.05 28.99 6.82 24.18 9.46

2016 28.56 6.4 27.74 8.32 29.72 6.15 28.63 7.18 26.54 7.1

2017 27.07 7.89 26.72 9.34 29.01 6.86 27.45 8.36 25.94 7.7

2018 28.99 5.97 28.33 7.73 31.07 4.8 28.91 6.9 27.53 6.11

2019 29.1 5.86 28.37 7.69 30.62 5.25 32.04 3.77 30.4 3.24

2020 28.91 6.05 28.33 7.73 31.62 4.25 29.18 6.63 27.68 5.96

2021 29.86 5.1 29.13 6.93 31.62 4.25 30.38 5.43 28.24 5.4

AVG 28.49 6.47 28.01 8.05 30.35 5.52 29.16 6.65 27.22 6.42

HARBESON FARM - AVERAGE SEASONAL HIGH WATER TABLE

3 2.67 2.75 2.67 3

242580 242581 242582 242583 250844

37.96 38.73 38.62 38.48 36.64



  

 

 

 

 

APPENDIX D 

2020 METALS AND SOIL SAMPLING RESULTS 

























































 

 

 



Farm:

Site Characteristics Rating: 75
                 

Permeability:

Drainage:

Water Table Depth: 3.74 ft. (Average high depth)

1

150

1 (default = 1; see Tab "P" for Contour Farming or Stripcropping)

Fertilizer and Organic P Applications

Soil Test Lab: Enter Soil Test P2O5: 831 ppm

Planned Fertilizer P Application Rate in lbs P2O5/acre:

1st P Fertilizer Application:
Rate: lb/acre

2nd P Fertilizer Application:
Rate: lb/acre

3rd P Fertilizer Application:
Rate: 

Organic P Source: Application Rate: 1 1000 gals/acre

Manure Analysis P2O5 (lbs): 195

Total Organic P Application Rate, in lbs P2O5/acre : 195

1st Organic P Application:
Rate: 135 lb/acre

2nd Organic P Application:
Rate: 30 lb/acre

3rd Organic P Application:
Rate: 30 lb/acre

Biosolids (sewage sludge)

Method and Timing:

None applied

Corn, Wheat, Double Cropped Soybeans    cons. till. corn, cons. till. wheat, no-till soybeans

Brookside (ppm)

Method and Timing:

None applied

Enter Slope Length:

Less than 100 feet to surface water AND greater than 25 feet permanent vegetative 
buffer AND less than 25 feet additional 'No P application zone' beyond permanent 
vegetative buffer

Less than 100 feet to suface water AND less than 25 feet permanent vegetative buffer 
AND greater than 25 feet 'No P application zone'

Artificial Drainage:

Milton

Sussex

Tract Number: Field ID(s):

Well drained

Distance from Edge of Field to Surface Water: 

Operation Name:

Enter Cropping System:

Moderately rapid

Method and Timing:

Method and Timing:

Injected/banded below surface at least 2"

Injected/banded below surface at least 2"

Delaware Phosphorus Site Index

Less than 100 feet to suface water AND less than 25 feet permanent vegetative buffer 
AND less than 25 feet 'No P application zone'

Greater than 100 feet to surface water

Enter Dominant Soil Type:

Method and Timing:

Less than 100 feet to surface water AND greater than 50 feet permanent vegetative 
buffer OR Less than 100 feet to surface water AND greater than 25 feet permanent 
vegetative buffer AND greater than 25 feet additional 'No P application zone' beyond 
permanent vegetative buffer

Enter County:

 

Enter % Slope:

Enter P Factor: 

Clean Delaware, Inc.

MEDIUM

Method and Timing:

Injected/banded below surface at least 2"

None applied

IgA- Ingleside Series (75% of map unit)

#3 - 65-A,B

Is there artificial drainage?

11/18/2021



Farm: Milton Tract Number: Field ID(s):

Operation Name:

Delaware Phosphorus Site Index
Clean Delaware, Inc.

#3 - 65-A,B

Calculations

A = R x K x LS x C x P

R K LS C P

190 0.2 0.15 0.08 1

A = 0.46 tons of soil loss per acre

  Part A: Loss Potential due to Site and Transport Characteristics: 0.30

1 2 3 4 5 6 7

0.912 0 6 4 0 4 14.912

  Part B: Loss Potential Due to Management Practices and P Source Characteristics: 251.400

  P Site Index = Part A x Part B : 

> 100

51-75

76-100

R = the rainfall-runoff erosivity factor, K = the soil erodibility factor, LS = the slope length/steepness factor,
C = the cropping system factor and P = the support practice factor

MEDIUM potential for P movement from this site given current management practices and site characteristics.  Practices should 
be implemented to reduce P losses by surface runoff, subsurface flow, and erosion.  Nitrogen-based nutrient management should 
be implemented no more than one year out of three. Phosphorus-based nutrient management should be implemented two years 
out of three during which time P applications should be limited to the amount expected to be removed from the field by crop 
harvest or soil test  based P application recommendations, whichever is greater.

  RUSLE Calculation:

< 50

VERY HIGH potential for P movement from this site given current management practices and site characteristics.  No 
phosphorus should be applied to this site.  Active remediation techniques should be implemented in an effort to reduce the P loss 
potential from this site.

HIGH potential for P movement from this site given current management practices and site characteristics.   Phosphorus-based 
nutrient management should be used for this site.  Phosphorus applications should be limited to the amount expected to be 
removed from the field by crop harvest or soil test based P application recommendations.  All practical management practices for 
reducing P losses by surface runoff, subsurface flow, or erosion should be implemented.

LOW potential for P movement from this site given current management practices and site characteristics.  There is a low 
probability of an adverse impact to surface waters from P losses from this site. Nitrogen-based nutrient management planning is 
satisfactory for this site. Soil P levels and P loss potential may increase in the future due to the use of N-based nutrient 
management practices.

This portion of the Phosphorus Site Index takes into account soil erosion (calculated using the RUSLE formula above),
soil surface runoff class, subsurface drainage class and leaching potential, distance from edge of field to surface water, and the 
priority of receiving water for the site.

Interpretation of the Delaware P Site Index

75 MEDIUM

This portion of the Phosphorus Site Index takes into account the soil test phosphorus, as well as fertilizer and
organic P source application rates and methods.

11/18/2021



Farm:

Site Characteristics Rating: 75
                 

Permeability:

Drainage:

Water Table Depth: 3.74 ft. (Average high depth)

1

150

1 (default = 1; see Tab "P" for Contour Farming or Stripcropping)

Fertilizer and Organic P Applications

Soil Test Lab: Enter Soil Test P2O5: 955 ppm

Planned Fertilizer P Application Rate in lbs P2O5/acre:

1st P Fertilizer Application:
Rate: lb/acre

2nd P Fertilizer Application:
Rate: lb/acre

3rd P Fertilizer Application:
Rate: 

Organic P Source: Application Rate: 1 1000 gals/acre

Manure Analysis P2O5 (lbs): 125

Total Organic P Application Rate, in lbs P2O5/acre : 125

1st Organic P Application:
Rate: 125 lb/acre

2nd Organic P Application:
Rate: 0 lb/acre

3rd Organic P Application:
Rate: 0 lb/acre

Biosolids (sewage sludge)

Method and Timing:

None applied

Corn, Wheat, Double Cropped Soybeans    cons. till. corn, cons. till. wheat, no-till soybeans

Brookside (ppm)

Method and Timing:

None applied

Enter Slope Length:

Less than 100 feet to surface water AND greater than 25 feet permanent vegetative 
buffer AND less than 25 feet additional 'No P application zone' beyond permanent 
vegetative buffer

Less than 100 feet to suface water AND less than 25 feet permanent vegetative buffer 
AND greater than 25 feet 'No P application zone'

Artificial Drainage:

Milton

Sussex

Tract Number: Field ID(s):

Well drained

Distance from Edge of Field to Surface Water: 

Operation Name:

Enter Cropping System:

Moderately rapid

Method and Timing:

Method and Timing:

Injected/banded below surface at least 2"

Injected/banded below surface at least 2"

Delaware Phosphorus Site Index

Less than 100 feet to suface water AND less than 25 feet permanent vegetative buffer 
AND less than 25 feet 'No P application zone'

Greater than 100 feet to surface water

Enter Dominant Soil Type:

Method and Timing:

Less than 100 feet to surface water AND greater than 50 feet permanent vegetative 
buffer OR Less than 100 feet to surface water AND greater than 25 feet permanent 
vegetative buffer AND greater than 25 feet additional 'No P application zone' beyond 
permanent vegetative buffer

Enter County:

 

Enter % Slope:

Enter P Factor: 

Clean Delaware, Inc.

MEDIUM

Method and Timing:

Injected/banded below surface at least 2"

None applied

IgB- Ingleside Series (75% of map unit)

#5 - 65-C

Is there artificial drainage?

11/18/2021



Farm: Milton Tract Number: Field ID(s):

Operation Name:

Delaware Phosphorus Site Index
Clean Delaware, Inc.

#5 - 65-C

Calculations

A = R x K x LS x C x P

R K LS C P

190 0.2 0.15 0.08 1

A = 0.46 tons of soil loss per acre

  Part A: Loss Potential due to Site and Transport Characteristics: 0.30

1 2 3 4 5 6 7

0.912 0 6 4 0 4 14.912

  Part B: Loss Potential Due to Management Practices and P Source Characteristics: 251.000

  P Site Index = Part A x Part B : 

> 100

51-75

76-100

R = the rainfall-runoff erosivity factor, K = the soil erodibility factor, LS = the slope length/steepness factor,
C = the cropping system factor and P = the support practice factor

MEDIUM potential for P movement from this site given current management practices and site characteristics.  Practices should 
be implemented to reduce P losses by surface runoff, subsurface flow, and erosion.  Nitrogen-based nutrient management should 
be implemented no more than one year out of three. Phosphorus-based nutrient management should be implemented two years 
out of three during which time P applications should be limited to the amount expected to be removed from the field by crop 
harvest or soil test  based P application recommendations, whichever is greater.

  RUSLE Calculation:

< 50

VERY HIGH potential for P movement from this site given current management practices and site characteristics.  No 
phosphorus should be applied to this site.  Active remediation techniques should be implemented in an effort to reduce the P loss 
potential from this site.

HIGH potential for P movement from this site given current management practices and site characteristics.   Phosphorus-based 
nutrient management should be used for this site.  Phosphorus applications should be limited to the amount expected to be 
removed from the field by crop harvest or soil test based P application recommendations.  All practical management practices for 
reducing P losses by surface runoff, subsurface flow, or erosion should be implemented.

LOW potential for P movement from this site given current management practices and site characteristics.  There is a low 
probability of an adverse impact to surface waters from P losses from this site. Nitrogen-based nutrient management planning is 
satisfactory for this site. Soil P levels and P loss potential may increase in the future due to the use of N-based nutrient 
management practices.

This portion of the Phosphorus Site Index takes into account soil erosion (calculated using the RUSLE formula above),
soil surface runoff class, subsurface drainage class and leaching potential, distance from edge of field to surface water, and the 
priority of receiving water for the site.

Interpretation of the Delaware P Site Index

75 MEDIUM

This portion of the Phosphorus Site Index takes into account the soil test phosphorus, as well as fertilizer and
organic P source application rates and methods.

11/18/2021



Farm:

Site Characteristics Rating: 49
                 

Permeability:

Drainage:

Water Table Depth: 6.00 ft. (Average high depth)

1

150

1 (default = 1; see Tab "P" for Contour Farming or Stripcropping)

Fertilizer and Organic P Applications

Soil Test Lab: Enter Soil Test P2O5: 912 ppm

Planned Fertilizer P Application Rate in lbs P2O5/acre:

1st P Fertilizer Application:
Rate: lb/acre

2nd P Fertilizer Application:
Rate: lb/acre

3rd P Fertilizer Application:
Rate: 

Organic P Source: Application Rate: 1 1000 gals/acre

Manure Analysis P2O5 (lbs): 90

Total Organic P Application Rate, in lbs P2O5/acre : 90

1st Organic P Application:
Rate: 30 lb/acre

2nd Organic P Application:
Rate: 30 lb/acre

3rd Organic P Application:
Rate: 30 lb/acre

Biosolids (sewage sludge)

Method and Timing:

None applied

Corn, Wheat, Double Cropped Soybeans    cons. till. corn, cons. till. wheat, no-till soybeans

Brookside (ppm)

Method and Timing:

None applied

Enter Slope Length:

Less than 100 feet to surface water AND greater than 25 feet permanent vegetative 
buffer AND less than 25 feet additional 'No P application zone' beyond permanent 
vegetative buffer

Less than 100 feet to suface water AND less than 25 feet permanent vegetative buffer 
AND greater than 25 feet 'No P application zone'

Artificial Drainage:

Milton

Sussex

Tract Number: Field ID(s):

Well drained

Distance from Edge of Field to Surface Water: 

Operation Name:

Enter Cropping System:

Moderately rapid

Method and Timing:

Method and Timing:

Injected/banded below surface at least 2"

Injected/banded below surface at least 2"

Delaware Phosphorus Site Index

Less than 100 feet to suface water AND less than 25 feet permanent vegetative buffer 
AND less than 25 feet 'No P application zone'

Greater than 100 feet to surface water

Enter Dominant Soil Type:

Method and Timing:

Less than 100 feet to surface water AND greater than 50 feet permanent vegetative 
buffer OR Less than 100 feet to surface water AND greater than 25 feet permanent 
vegetative buffer AND greater than 25 feet additional 'No P application zone' beyond 
permanent vegetative buffer

Enter County:

 

Enter % Slope:

Enter P Factor: 

Clean Delaware, Inc.

LOW

Method and Timing:

Injected/banded below surface at least 2"

None applied

DnA- Downer Series (80% of map unit)

#4 - 66-A,B

Is there artificial drainage?

11/18/2021



Farm: Milton Tract Number: Field ID(s):

Operation Name:

Delaware Phosphorus Site Index
Clean Delaware, Inc.

#4 - 66-A,B

Calculations

A = R x K x LS x C x P

R K LS C P

190 0.15 0.15 0.08 1

A = 0.34 tons of soil loss per acre

  Part A: Loss Potential due to Site and Transport Characteristics: 0.21

1 2 3 4 5 6 7

0.684 0 2 2 2 4 10.684

  Part B: Loss Potential Due to Management Practices and P Source Characteristics: 229.800

  P Site Index = Part A x Part B : 

> 100

51-75

76-100

R = the rainfall-runoff erosivity factor, K = the soil erodibility factor, LS = the slope length/steepness factor,
C = the cropping system factor and P = the support practice factor

MEDIUM potential for P movement from this site given current management practices and site characteristics.  Practices should 
be implemented to reduce P losses by surface runoff, subsurface flow, and erosion.  Nitrogen-based nutrient management should 
be implemented no more than one year out of three. Phosphorus-based nutrient management should be implemented two years 
out of three during which time P applications should be limited to the amount expected to be removed from the field by crop 
harvest or soil test  based P application recommendations, whichever is greater.

  RUSLE Calculation:

< 50

VERY HIGH potential for P movement from this site given current management practices and site characteristics.  No 
phosphorus should be applied to this site.  Active remediation techniques should be implemented in an effort to reduce the P loss 
potential from this site.

HIGH potential for P movement from this site given current management practices and site characteristics.   Phosphorus-based 
nutrient management should be used for this site.  Phosphorus applications should be limited to the amount expected to be 
removed from the field by crop harvest or soil test based P application recommendations.  All practical management practices for 
reducing P losses by surface runoff, subsurface flow, or erosion should be implemented.

LOW potential for P movement from this site given current management practices and site characteristics.  There is a low 
probability of an adverse impact to surface waters from P losses from this site. Nitrogen-based nutrient management planning is 
satisfactory for this site. Soil P levels and P loss potential may increase in the future due to the use of N-based nutrient 
management practices.

This portion of the Phosphorus Site Index takes into account soil erosion (calculated using the RUSLE formula above),
soil surface runoff class, subsurface drainage class and leaching potential, distance from edge of field to surface water, and the 
priority of receiving water for the site.

Interpretation of the Delaware P Site Index

49 LOW

This portion of the Phosphorus Site Index takes into account the soil test phosphorus, as well as fertilizer and
organic P source application rates and methods.

11/18/2021



Farm:

Site Characteristics Rating: 66
                 

Permeability:

Drainage:

Water Table Depth: 6.00 ft. (Average high depth)

1

150

1 (default = 1; see Tab "P" for Contour Farming or Stripcropping)

Fertilizer and Organic P Applications

Soil Test Lab: Enter Soil Test P2O5: 919 ppm

Planned Fertilizer P Application Rate in lbs P2O5/acre:

1st P Fertilizer Application:
Rate: lb/acre

2nd P Fertilizer Application:
Rate: lb/acre

3rd P Fertilizer Application:
Rate: 

Organic P Source: Application Rate: 1 1000 gals/acre

Manure Analysis P2O5 (lbs): 300

Total Organic P Application Rate, in lbs P2O5/acre : 300

1st Organic P Application:
Rate: 100 lb/acre

2nd Organic P Application:
Rate: 100 lb/acre

3rd Organic P Application:
Rate: 100 lb/acre

Biosolids (sewage sludge)

Method and Timing:

None applied

Corn, Wheat, Double Cropped Soybeans    cons. till. corn, cons. till. wheat, no-till soybeans

Brookside (ppm)

Method and Timing:

None applied

Enter Slope Length:

Less than 100 feet to surface water AND greater than 25 feet permanent vegetative 
buffer AND less than 25 feet additional 'No P application zone' beyond permanent 
vegetative buffer

Less than 100 feet to suface water AND less than 25 feet permanent vegetative buffer 
AND greater than 25 feet 'No P application zone'

Artificial Drainage:

Milton

Sussex

Tract Number: Field ID(s):

Well drained

Distance from Edge of Field to Surface Water: 

Operation Name:

Enter Cropping System:

Moderately rapid

Method and Timing:

Method and Timing:

Injected/banded below surface at least 2"

Injected/banded below surface at least 2"

Delaware Phosphorus Site Index

Less than 100 feet to suface water AND less than 25 feet permanent vegetative buffer 
AND less than 25 feet 'No P application zone'

Greater than 100 feet to surface water

Enter Dominant Soil Type:

Method and Timing:

Less than 100 feet to surface water AND greater than 50 feet permanent vegetative 
buffer OR Less than 100 feet to surface water AND greater than 25 feet permanent 
vegetative buffer AND greater than 25 feet additional 'No P application zone' beyond 
permanent vegetative buffer

Enter County:

 

Enter % Slope:

Enter P Factor: 

Clean Delaware, Inc.

MEDIUM

Method and Timing:

Injected/banded below surface at least 2"

None applied

DnA- Downer Series (80% of map unit)

#1 - 67-A-C

Is there artificial drainage?

11/18/2021



Farm: Milton Tract Number: Field ID(s):

Operation Name:

Delaware Phosphorus Site Index
Clean Delaware, Inc.

#1 - 67-A-C

Calculations

A = R x K x LS x C x P

R K LS C P

190 0.15 0.15 0.08 1

A = 0.34 tons of soil loss per acre

  Part A: Loss Potential due to Site and Transport Characteristics: 0.21

1 2 3 4 5 6 7

0.684 0 2 2 2 4 10.684

  Part B: Loss Potential Due to Management Practices and P Source Characteristics: 306.800

  P Site Index = Part A x Part B : 

> 100

51-75

76-100

R = the rainfall-runoff erosivity factor, K = the soil erodibility factor, LS = the slope length/steepness factor,
C = the cropping system factor and P = the support practice factor

MEDIUM potential for P movement from this site given current management practices and site characteristics.  Practices should 
be implemented to reduce P losses by surface runoff, subsurface flow, and erosion.  Nitrogen-based nutrient management should 
be implemented no more than one year out of three. Phosphorus-based nutrient management should be implemented two years 
out of three during which time P applications should be limited to the amount expected to be removed from the field by crop 
harvest or soil test  based P application recommendations, whichever is greater.

  RUSLE Calculation:

< 50

VERY HIGH potential for P movement from this site given current management practices and site characteristics.  No 
phosphorus should be applied to this site.  Active remediation techniques should be implemented in an effort to reduce the P loss 
potential from this site.

HIGH potential for P movement from this site given current management practices and site characteristics.   Phosphorus-based 
nutrient management should be used for this site.  Phosphorus applications should be limited to the amount expected to be 
removed from the field by crop harvest or soil test based P application recommendations.  All practical management practices for 
reducing P losses by surface runoff, subsurface flow, or erosion should be implemented.

LOW potential for P movement from this site given current management practices and site characteristics.  There is a low 
probability of an adverse impact to surface waters from P losses from this site. Nitrogen-based nutrient management planning is 
satisfactory for this site. Soil P levels and P loss potential may increase in the future due to the use of N-based nutrient 
management practices.

This portion of the Phosphorus Site Index takes into account soil erosion (calculated using the RUSLE formula above),
soil surface runoff class, subsurface drainage class and leaching potential, distance from edge of field to surface water, and the 
priority of receiving water for the site.

Interpretation of the Delaware P Site Index

66 MEDIUM

This portion of the Phosphorus Site Index takes into account the soil test phosphorus, as well as fertilizer and
organic P source application rates and methods.

11/18/2021



Farm:

Site Characteristics Rating: 69
                 

Permeability:

Drainage:

Water Table Depth: 3.74 ft. (Average high depth)

1

150

1 (default = 1; see Tab "P" for Contour Farming or Stripcropping)

Fertilizer and Organic P Applications

Soil Test Lab: Enter Soil Test P2O5: 719 FIV

Planned Fertilizer P Application Rate in lbs P2O5/acre:

1st P Fertilizer Application:
Rate: lb/acre

2nd P Fertilizer Application:
Rate: lb/acre

3rd P Fertilizer Application:
Rate: 

Organic P Source: Application Rate: 1 1000 gals/acre

Manure Analysis P2O5 (lbs): 235

Total Organic P Application Rate, in lbs P2O5/acre : 235

1st Organic P Application:
Rate: 135 lb/acre

2nd Organic P Application:
Rate: 50 lb/acre

3rd Organic P Application:
Rate: 50 lb/acre

Biosolids (sewage sludge)

Method and Timing:

None applied

Hay

Brookside (ppm)

Method and Timing:

None applied

Enter Slope Length:

Less than 100 feet to surface water AND greater than 25 feet permanent vegetative 
buffer AND less than 25 feet additional 'No P application zone' beyond permanent 
vegetative buffer

Less than 100 feet to suface water AND less than 25 feet permanent vegetative buffer 
AND greater than 25 feet 'No P application zone'

Artificial Drainage:

Milton

Sussex

Tract Number: Field ID(s):

Well drained

Distance from Edge of Field to Surface Water: 

Operation Name:

Enter Cropping System:

Moderately rapid

Method and Timing:

Method and Timing:

Injected/banded below surface at least 2"

Injected/banded below surface at least 2"

Delaware Phosphorus Site Index

Less than 100 feet to suface water AND less than 25 feet permanent vegetative buffer 
AND less than 25 feet 'No P application zone'

Greater than 100 feet to surface water

Enter Dominant Soil Type:

Method and Timing:

Less than 100 feet to surface water AND greater than 50 feet permanent vegetative 
buffer OR Less than 100 feet to surface water AND greater than 25 feet permanent 
vegetative buffer AND greater than 25 feet additional 'No P application zone' beyond 
permanent vegetative buffer

Enter County:

 

Enter % Slope:

Enter P Factor: 

Clean Delaware, Inc.

MEDIUM

Method and Timing:

Injected/banded below surface at least 2"

None applied

IeA- Ingleside Series (75% of map unit)

#2 - 67-D,E

Is there artificial drainage?

11/18/2021



Farm:

Site Characteristics Rating: 60
                 

Permeability:

Drainage:

Water Table Depth: 2.49 ft. (Average high depth)

1

150

1 (default = 1; see Tab "P" for Contour Farming or Stripcropping)

Fertilizer and Organic P Applications

Soil Test Lab: Enter Soil Test P2O5: 899 ppm

Planned Fertilizer P Application Rate in lbs P2O5/acre:

1st P Fertilizer Application:
Rate: lb/acre

2nd P Fertilizer Application:
Rate: lb/acre

3rd P Fertilizer Application:
Rate: 

Organic P Source: Application Rate: 1 1000 gals/acre

Manure Analysis P2O5 (lbs): 235

Total Organic P Application Rate, in lbs P2O5/acre : 235

1st Organic P Application:
Rate: 135 lb/acre

2nd Organic P Application:
Rate: 50 lb/acre

3rd Organic P Application:
Rate: 50 lb/acre

Biosolids (sewage sludge)

Method and Timing:

None applied

Corn, Wheat, Double Cropped Soybeans    cons. till. corn, cons. till. wheat, no-till soybeans

Brookside (ppm)

Method and Timing:

None applied

Enter Slope Length:

Less than 100 feet to surface water AND greater than 25 feet permanent vegetative 
buffer AND less than 25 feet additional 'No P application zone' beyond permanent 
vegetative buffer

Less than 100 feet to suface water AND less than 25 feet permanent vegetative buffer 
AND greater than 25 feet 'No P application zone'

Artificial Drainage:

Harbeson

Sussex

Tract Number: Field ID(s):

Moderately well drained

Distance from Edge of Field to Surface Water: 

Operation Name:

Enter Cropping System:

Moderate

Method and Timing:

Method and Timing:

Injected/banded below surface at least 2"

Injected/banded below surface at least 2"

Delaware Phosphorus Site Index

Less than 100 feet to suface water AND less than 25 feet permanent vegetative buffer 
AND less than 25 feet 'No P application zone'

Greater than 100 feet to surface water

Enter Dominant Soil Type:

Method and Timing:

Less than 100 feet to surface water AND greater than 50 feet permanent vegetative 
buffer OR Less than 100 feet to surface water AND greater than 25 feet permanent 
vegetative buffer AND greater than 25 feet additional 'No P application zone' beyond 
permanent vegetative buffer

Enter County:

 

Enter % Slope:

Enter P Factor: 

Clean Delaware, Inc.

MEDIUM

Method and Timing:

Injected/banded below surface at least 2"

None applied

PsA- Pepperbox Series (45% of map unit)

300

Is there artificial drainage?

11/18/2021



Farm: Harbeson Tract Number: Field ID(s):

Operation Name:

Delaware Phosphorus Site Index
Clean Delaware, Inc.

300

Calculations

A = R x K x LS x C x P

R K LS C P

190 0.15 0.15 0.08 1

A = 0.34 tons of soil loss per acre

  Part A: Loss Potential due to Site and Transport Characteristics: 0.21

1 2 3 4 5 6 7

0.684 2 4 0 0 4 10.684

  Part B: Loss Potential Due to Management Practices and P Source Characteristics: 279.400

  P Site Index = Part A x Part B : 

> 100

51-75

76-100

R = the rainfall-runoff erosivity factor, K = the soil erodibility factor, LS = the slope length/steepness factor,
C = the cropping system factor and P = the support practice factor

MEDIUM potential for P movement from this site given current management practices and site characteristics.  Practices should 
be implemented to reduce P losses by surface runoff, subsurface flow, and erosion.  Nitrogen-based nutrient management should 
be implemented no more than one year out of three. Phosphorus-based nutrient management should be implemented two years 
out of three during which time P applications should be limited to the amount expected to be removed from the field by crop 
harvest or soil test  based P application recommendations, whichever is greater.

  RUSLE Calculation:

< 50

VERY HIGH potential for P movement from this site given current management practices and site characteristics.  No 
phosphorus should be applied to this site.  Active remediation techniques should be implemented in an effort to reduce the P loss 
potential from this site.

HIGH potential for P movement from this site given current management practices and site characteristics.   Phosphorus-based 
nutrient management should be used for this site.  Phosphorus applications should be limited to the amount expected to be 
removed from the field by crop harvest or soil test based P application recommendations.  All practical management practices for 
reducing P losses by surface runoff, subsurface flow, or erosion should be implemented.

LOW potential for P movement from this site given current management practices and site characteristics.  There is a low 
probability of an adverse impact to surface waters from P losses from this site. Nitrogen-based nutrient management planning is 
satisfactory for this site. Soil P levels and P loss potential may increase in the future due to the use of N-based nutrient 
management practices.

This portion of the Phosphorus Site Index takes into account soil erosion (calculated using the RUSLE formula above),
soil surface runoff class, subsurface drainage class and leaching potential, distance from edge of field to surface water, and the 
priority of receiving water for the site.

Interpretation of the Delaware P Site Index

60 MEDIUM

This portion of the Phosphorus Site Index takes into account the soil test phosphorus, as well as fertilizer and
organic P source application rates and methods.
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Farm: Milton Tract Number: Field ID(s):

Operation Name:

Delaware Phosphorus Site Index
Clean Delaware, Inc.

#2 - 67-D,E

Calculations

A = R x K x LS x C x P

R K LS C P

190 0.15 0.15 0.01 1

A = 0.04 tons of soil loss per acre

  Part A: Loss Potential due to Site and Transport Characteristics: 0.28

1 2 3 4 5 6 7

0.0855 0 6 4 0 4 14.0855

  Part B: Loss Potential Due to Management Practices and P Source Characteristics: 243.400

  P Site Index = Part A x Part B : 

> 100

51-75

76-100

R = the rainfall-runoff erosivity factor, K = the soil erodibility factor, LS = the slope length/steepness factor,
C = the cropping system factor and P = the support practice factor

MEDIUM potential for P movement from this site given current management practices and site characteristics.  Practices should 
be implemented to reduce P losses by surface runoff, subsurface flow, and erosion.  Nitrogen-based nutrient management should 
be implemented no more than one year out of three. Phosphorus-based nutrient management should be implemented two years 
out of three during which time P applications should be limited to the amount expected to be removed from the field by crop 
harvest or soil test  based P application recommendations, whichever is greater.

  RUSLE Calculation:

< 50

VERY HIGH potential for P movement from this site given current management practices and site characteristics.  No 
phosphorus should be applied to this site.  Active remediation techniques should be implemented in an effort to reduce the P loss 
potential from this site.

HIGH potential for P movement from this site given current management practices and site characteristics.   Phosphorus-based 
nutrient management should be used for this site.  Phosphorus applications should be limited to the amount expected to be 
removed from the field by crop harvest or soil test based P application recommendations.  All practical management practices for 
reducing P losses by surface runoff, subsurface flow, or erosion should be implemented.

LOW potential for P movement from this site given current management practices and site characteristics.  There is a low 
probability of an adverse impact to surface waters from P losses from this site. Nitrogen-based nutrient management planning is 
satisfactory for this site. Soil P levels and P loss potential may increase in the future due to the use of N-based nutrient 
management practices.

This portion of the Phosphorus Site Index takes into account soil erosion (calculated using the RUSLE formula above),
soil surface runoff class, subsurface drainage class and leaching potential, distance from edge of field to surface water, and the 
priority of receiving water for the site.

Interpretation of the Delaware P Site Index

69 MEDIUM

This portion of the Phosphorus Site Index takes into account the soil test phosphorus, as well as fertilizer and
organic P source application rates and methods.

11/18/2021
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MILTON AND HARBESON FIELDS 
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SOP FOR LAND APPLICATION OF MULTIPLE WASTES 

SOP FOR SPRAY FIELD APPLICATION 
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STANDARD OPERATING PROCEDURE 

CLEAN DELAWARE 

   

 

SCOPE 

The land application of waste is a key component of Clean Delaware’s business.  

Handling and disposing organic waste products satisfy a need in the food 

processing and municipal waste industries.  Due to the nature of these products, 

none are conducive to the waste steam of area WWTPs and most are regulated 

away from those sites. Disposal sites are limited.  Clean Delaware’s ability to 

handle these products provides beneficial reuse to the land and is an important 

business strategy. 

 

HEALTH AND SAFETY HAZARDS 

Care should always be taken when working around wastewater, equipment, liquid 

under pressure and moving components.  Ear protection, safety glasses and gloves 

are recommended when involved with the process of staging equipment for land 

application.  Also be aware of surrounding activity.  

 

ENVIRONMENTAL HAZARDS 

Failure to properly operate and monitor land application procedures could result in 

the impact of ground water. 

 

QUALITY HAZARDS 

Disposal of products offsite require significant down time and greatly impact Clean 

Delaware’s ability help those industries who require our services to operate. 

 

RESPONSIBILITIES 

Every employee is responsible to follow the procedures in this document. 

 

EQUIPMENT REQUIRED 

Case 9260 Tractor  

Houle 5250 Liquid spreader with deflector plate and sweep injectors 

John Deere 8650 Tractor 

John Deere disks 

SOP Name:  Land Application of Multiple Wastes             

Date Issued:      November 1, 2017 

Authorized By:     Gerry Desmond 
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PROCEDURES 

General Requirements 
 

Field Demonstration  

• Passes are made across the field and parallel to each other from one side to 

the other.  This process may be repeated several times, and then the same 

pattern is made on a perpendicular route across the field.  The checkered 

pattern helps to distribute products with different nutrient uptake 

requirements in one field. 

• If compelled by DNREC, and to promote specific characterization of land 

applied products, a material such as grease can be injected in one direction 

with a specific marker noting the application stop area.  A material such as 

Dogfish can be overhead applied perpendicular to the grease pattern with its 

own specific marker.  These products can also be mixed and attempted to be 

applied together but not always at a specific ratio.  Any other land 

application products can be dealt with in this similar manner.  

• Care should be taken to avoid repeated trips over the same tire tracks in 

order to reduce compaction and rutting. 

• Straight passes continue across the field, the buffer area is used to travel 

over and return to loading area. Turning in the field should be avoided 

• Cone or post markers will be used to identify the last pass of the day over a 

field.  When application resumes, it will begin at this cone. 

• Nutrients loading and farming practices influence field rotation. 

• One field per year remains unplanted throughout the summer for land 

application.  

 

Overhead Spray deflection 

• This method of land application is running the liquid manure spreader across 

the field with the pressurized tank blowing the product across a deflector 

plate and onto the field in a 40-foot pattern over the ground. 

• The tractor is run at between 2.5 and 4 mph or other predetermined speed 

until the entire pass is covered.  The speed will influence the operator’s 

ability to either off load one full load in exactly one or two passes over field. 

• The PTO is run at about 800 rpm on the spreader 

• Once the application occurs, incorporation of the product by means of 

disking is done within 6 hours or as practicable to prevent vectors. 

• The operator is responsible for reporting weather conditions, field position, 

method of application, the products applied, any seasonal avoidance areas, 

then date and sign the daily field map.  
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Subsurface Injection 

• This method of land application is running the liquid manure spreader across 

the field with the pressurized tank subsurface injecting the product across a 

sweep disk and into the field in a 12-foot-wide pattern and underground. 

• The tractor is run at between 2.5 and 4 mph or other predetermined speed 

until the entire pass is covered.  The speed will influence the operator’s 

ability to either off load one full load in exactly one or two passes over field. 

• The PTO is run at about 600 rpm on the spreader 

• Once the application occurs, no other incorporation is required. 

• The operator is responsible for reporting weather conditions, field position, 

method of application, the products applied, any seasonal avoidance areas, 

then date and sign the daily field map.  

 

Storage and Off-Site Considerations 

• Clean Delaware has recently purchased an additional 65,000 gallons of 

temporary storage containment to go along with the 51,000 gallon tanker 

storage. We can now also store products individually in one of the three 

containers or together if requested by DNREC for assurance that products 

are applied evenly across a field. 

• Clean Delaware now disposes of Dogfishhead brewery waste at the Kent 

County WWTP and at Delcora in Chester, Pennsylvania during inclement 

weather or excessively during times of diminished storage capacity. 

• Clean Delaware now also disposes Grease, Liquid Sludge, and other 

miscellaneous waste at Delcora in Chester, Pennsylvania during inclement 

weather or times of diminished storage capacity. 

 

 

Product Characteristics 

• Dogfishhead Brewery Waste accounts for about 80% of our land application 

and has about 85% nutrient value of grease per gallon. 

• Restaurant Grease accounts for about 15-20% of our land application and 

has about 20% more nutrients then Dogfish per gallon. 

• J.G. Townsend seasonally account for up to 5% of our land application and 

has 3 to 4 times the nutrient value of grease and Dogfish per gallon. 

• If other single loads of a product are taken and land applied, they should be 

mixed with Grease prior to application. 

• SBR sludge from Perdue, Liquid sludge from Selbyville, Bridgeville, Lewes, 

Milton and other sanitary municipal sludge are not being applied to Clean 

Delaware land in consideration of current public opinion.   
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Limiting factors to spray application 

• Land application should coincide with the weather.  Care should be taken 

NOT to apply during rain or snow events or immediately following those 

events.  The forecast should play a big part in operating the application site. 

• Field conditions such as saturation, ponding or puddling will also disrupt 

land application and should be avoided. 

• Wind may be a factor if strong and blowing toward our neighbors. 

• Alternative disposal sites should be used when any of the conditions stated 

continue to exist and the Clean Delaware facility nears storage capacity. 

• Small grain crops are grown throughout the year.  A crop is planted once 

each field is vacated. 

 

COMMUNICATION 

All above standards are to be kept by authorized operators of the facility.  If a 

violation is noticed management must be notified, documented and fixed. 

 

REVIEW 

This SOP will be reviewed annually or as changes occur. 
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STANDARD OPERATING PROCEDURE 

CLEAN DELAWARE 

   

 

SCOPE 

The treatment, then spray application of treated septic and holding tank waste is a 

key component of Clean Delaware’s business.  Handling and disposing of these 

products satisfy a need in the community where central sewer systems are not 

available.  Due to our remote location within the region, reliable disposal sites are 

limited.  Clean Delaware’s ability to handle these products provides beneficial 

reuse to the land and is an important business strategy. 

 

HEALTH AND SAFETY HAZARDS 

Care should always be taken when working around wastewater, equipment, liquid 

under pressure and moving components.  Ear protection, safety glasses and gloves 

are recommended when involved with the process of staging equipment for land 

application.  Also be aware of surrounding activity.  

 

ENVIRONMENTAL HAZARDS 

Failure to properly operate and monitor land application procedures could result in 

the impact of ground water. 

 

QUALITY HAZARDS 

Disposal of products offsite require significant down time and greatly impact Clean 

Delaware’s ability to service customers. 

 

RESPONSIBILITIES 

Every employee is responsible to follow the procedures in this document. 

 

EQUIPMENT REQUIRED 

John Deere 4045 Diesel with Rainbow pump 

iMag 4700 flow meter 

(3) Amadas travelling Water Reels 

(3) Nelson 150 Series Big Guns 

 

SOP Name:     Spray Field Application              

Date Issued:      November 1, 2017 

Authorized By:     Gerry Desmond 
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PROCEDURES 

General Requirements 
 

Field Positioning (Zones 1-4) 

• Reels must be placed in specifically identified fields and pulled out to 

assigned marking posts. 

• When pulled out to each of the premeasured posts, application rate will be 

uniform across fields and buffered limiting zones will be maintained. 

• After two passes are made across any one zone, the reel should be 

moved to a different non applied zone.   

• Spray application must be uniform across all fields. 

• Maximum application rate is .25 inches daily per application per zone. 

• Maximum application rate is 1 inches weekly application per zone. 

• Maximum application rate is 270,000 gallons per acre yearly per zone. 

 

Engine start up 

• Only when certain that reels are secure and in place should the pumping unit 

be turned on.  Ensure that all covers, screens and/or plates are in place to 

protect workers from the hazards of moving parts. 

• Re circulate storage tank effluent by opening valve at pump to tank and 

shutting valve at pump to spray field in order to mix products and reduce 

settling. 

• Start engine and throttle up to 1600 rpm.  

• Once circulation is satisfactorily achieved (about 20 minutes), reverse valves 

to send flow to spray field reels. 

• Throttle engine to about 1800 rpm and flowmeter to 135 gpm for one reel. 

• Throttle engine to about 2100 rpm and flowmeter to 270 gpm for two reels. 

• Record flow meter readings for starting total gallons and instantaneous gpm.  

• Record field position of reel(s) used for spray application.  

• Date and initial daily log.  

 

Setting up Reel 

• Place each reel in assigned corridor at center of specified zone 

• Place retractable outriggers firmly into the ground to prevent movement and 

to provide stability to reel. 

• WITH PUMP OFF attach and ensure all hose clamps and fitting between 

riser assembly in ground and to reel are secure and tight. 
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• With clutch in neutral and with reel brake in contact with drum use a tractor 

to slowly pull gun stand along straight path to marking post.  Decelerate 15-

20 yards prior to stopping to avoid free wheeling of drum. 

• Gun should be pointed to side (not toward tractor) so in cases where liquid is 

thrust from the hose, contact with operator is avoided. 

• The drive engine on reel should be set up so that pulleys are in position for 

the hose to travel at five feet per minute.  Confirm by measuring the 

distance of a point on the hose travels in one minute.   

• Adjust rpm on drive engine as required. 

• Engage clutch on drum assembly then release brake.  Start pulling in reel 

only after pumping unit is on and the psi and gpm parameters are achieved. 

 

Spray performance 

• The Nelson 150 Series Big Gun should be outfitted with a .86 inch ring 

nozzle.  The gun performance with this nozzle at 90 psi is 135 gpm. 

• Travelling at five feet per minute with an effective coverage diameter of 

230 feet, the instantaneous watering rate is .19 inches per pass 

• No more than five passes in one zone should ever occur in one week 

 

Limiting factors to spray application 

• Application of spray effluent should coincide with the weather.  Care should 

be taken NOT to spray during rain or snow events or immediately following 

those events.  The forecast should play a big part in operating the spray site. 

• Field conditions such as saturation, ponding or puddling will also disrupt 

spray application and should be avoided. 

• Wind, especially out of the North will impact drift and should be avoided. 

• Alternative disposal sites should be used when any of the conditions stated 

continue to exist and the Clean Delaware facility nears storage capacity. 

• Crop removal.  At times throughout the year, hay will be cut, let to dry, then 

baled.  Spray should be restrained from any section during this process. 

 

COMMUNICATION 

All above standards are to be kept by authorized operators of the facility.  If a 

violation is noticed management must be notified, documented and fixed. 

 

REVIEW 

This SOP will be reviewed annually or as changes occur. 
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CLEAN DELAWARE, INC 

MONTHLY SPRAY FIELD APPLICATION 
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DATE ZONE METER START METER STOP GPM INITIAL 

      

 

 

 

     

 

 

 

     

 

 

 

     

 

 

 

     

 

 

 

     

 

 

 

     

 

 

 

     

 

 

 

     

 

 

 

     

 

 

 

     

 

 

 

     

 

 

 

     

 

 

 

     

 

 

 

     

 

 

 

     

 

 

 

     

 

 

 

     

 

 

 

     

 

 

 

     

 

 

 

     

 

 

 

     

 

 

 

     

 

 

 

 


